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Beport upon the Meteorology of London, in relation to the 
Cholera-Epidemic of 1853--4. By Mr. Olaisher. 



Sir, Lewisham, March 8, 1855. 

In the Report upon the Meteorology of London, and 
its relation to the epidemic of Cholera, which I have the 
honour to submit to you, I have endeavoured to caiTy out the 
different investigations you considered desirable, as sketched 
in your several letters to me. 

l^he Observations were made by the gentlemen whose 
names appear in the Report ; their reduction and formation 
into Tables, and the arawing of the Diagrams, were per- 
formed under the superintendence of Mr. William Richardson, 
the Assistant Secretary of the British Meteorological Society. 
All these duties were performed with care and ability. 

I have the honour to be, Sir, 

Your obedient servant, 

Jamc^ Glaisiier, 



Subjects of Investigation, 

The determination of Atmospheric Pressure over the Metropolitan 
Districts. 
. The Maximum Temperature by Day. 

The Minimum Temperature by Night. 

The Daily Range of Temperature. 

The Mean Temperature of the Air. 

The Mean Temperature of the Thames Water. 

The Mean Temperature of Evaporation. 

The Mean Temperature of the Dew Point. 

The Mean Elastic Force of Vapour. 

The Mean Degree of Humidity. 

The Mean Weight of Vapour in a certain mass of Air. 

The Mean Weight of the same mass of Air under its Mean 
Temperature, Humidity, and Pressure. 

The Amount and Distribution of Ozone. 

The Amount and Distribution of Electricity. 

The Fall of Rain. 

The Direction, Force, and Velocity of the Wind. 

The Coipparison of the Meteorological Phenomena for London 
compared with those simultaneously observed at some towns in the 
country, and. 

The Investigation into the Meteorology of the years 1832, 1849, 
an<J 1854 in relation to Cholera in the Metropolitan Diatrlcla. 



An accurate determination of these elements was found essential 
to the prosecution of the inquiry, and it subsequently proved desirable 
to institute a careful comparison of each subject with its average 
values from a long series of years. 

Names and Positions op Meteorological Stations, and 

Names of Observers. 



Name of Station. 



Crystal Palace, Sydenham 



Lewisham - 



Boyal Observatory 
Bexley Heath 

Brixton Road 

Camberwell - - - 
Battersea ... 
Dreadnought Hospital 

Ship 
^Bermondsey 
Millbank Prison - 

Consumption Hospital, 
Brompton . - . 

General Board of Health, 

Whitehall 
St Thomas' Hospital - 

Poplar- - . - 
Guildhall - 
General Registry Office, 
Somerset House. 

St Giles' Workhouse - 
Chiswell Street Brewery 
St Mary's Hospital 
Bethnal Green 
St John's Wood - 

St Pancras 

Highgate . • - 

Enfield Vicarage - 



Latitude. 



o / 



51.27N. 



51.28 



51.28 
51.28 

51.28 

51.28 
51.29 

51.29 
51.29 
51.29 



51.29 

51.30 

51.30 

51.30 
51.30 
51.30 



51.30 
51.30 
51.30 
51.31 
51.31 

51.31 
51.32 

51.39N. 



Longitude. 



o / 
0. 4W. 

0. IW. 

0. 
0. 10 E. 

0. 6W 

0. 5 
0.10 

0. 1 

. . 
0. 8 

0.10 

0. 7 

0. 5 

0. 
0. 5 
0. 7 



0. 8 
0. 5 
0.10 
0. 3 
0.11 

0. 8 
0.10 

0. 5W. 



Approx, 

Height 

ahove 

Sea. 



Names of the Observers. 



Feet 

300 ? 



82 



159 
210 

350 

15 
15 

20 

15 



20 

20 

60 

20 
40 
30 



20 
96 
126 
20 
150 

40 
420 

100 



The instruments consistecl of 

A Dry Bulb Thermometer, 
A Wet Bulb Thermometer, 
A Maximum Thermometer, 
A Minimum Thermometer, 
Moffat's Ozone Test Papers, 
Schonbein's Ozone Test Papers, 



Under the superintendence of 
George Grove, Esq., secre- 
tanr. 

W. Kichardson, Esq., Assist- 
ant Secretary, British Me- 
teorological Society. 

The Astronomer Royal. 

Flaxman Spurrell, Esq., 
M.R.C.S. 

Francis Boyle Garty, Esq., 
M.RC.S. 

William Scarle, E^q. 

James Griffin, Esq. 

Captain Sanders, R.N. 

Martin, Esq. 

Mr. R. J. Gould, under the 
superintendence of Dr. Baly. 

Vertue Edwards, Esq., 

M.RC.S. 
J. F. Campbell, Esq., and John 

C. Hailes, Esq. 
R. D. Thomson, Esq. ; M.D.; 

F.R.S., L. & E. ; M3.M.a 
W. J. Bain, Esq , M.D. 
Frederick SingletonKnott, Esq. 
William Clode, Esq. , under the 

Superintendence of the Re- 
gistrar General 
William Bennett. Esq., M.D. 
Walter Fletcher, Esq. 
William Copney, Esq. 
Thomas Austen, Esq. 
George Leach, Esq., President 

B.KS. 
Charles Worrell, Esq. 
Dr. Sutherland, Inspector 

G^nend. 
Rev. J. M. Heath, MJL, 

M3.M.S. 



at all the stations. 



An Electrometer in addition at six stations. 
A Barometer in addition at seven stations. 
A Bain Grange in addition at nine stations. 

The instruments were all previously compared with standards^ and 
their index errors exactly determined, imder my own superintendence. 

The stations at Sydenham, Lewisham, Greenwich, Bexley, 
Brixton, St. Thomas's Hospital, Chiswell Street, St. Mary's Hospital, 
St. John's Wood, and Enfield Vicarage, were already supplied with 
instruments ; Dr. Baly at Millbank, the President of the Board of 
Health, and the Registrar General, furnished themselves with 
instruments for this inquiry, and the instruments were furnished by 
the Board of Health to Camberwell, Battersea, Dreadnought Hospital 
Ship, Bermondsey,* Brompton, Poplar, Guildhall, St Giles, Bethnal 
Green, St. Pancras, and Uighgate. 

Plan of Observations. 

To obtain a tolerable approximation to the laws of the distribution 
of temperature, humidity, &c, within a few weeks, it was essential 
that every precaution should be adopted to ensure the most perfect 
comparabihty of results. To this end the instruments selected were 
imiformly good, and were placed for the most part by myself at each 
station, in the best position the observer could command ; personal 
instructions were given with regard to instruments and the method 
of recording observations, and were repeated till the observer had 
acquired the power of observing with accuracv. 

It was desirable that the plan of observation should be the least 
onerous to gi\e the required information. A plan of simultaneous 
observations I found to be incompatible with the various avocations 
of my corps of observers. For the same reason I was forced to 
content myself in some cases with one set of observations daily, but 
for the most part I succeeded in obtaining two, and in a few cases as 
many as three sets daily. The following Table shows the times of 
observation at the several stations. 



Name of Station. 


Times of ObserTation. 


Crystal Palace - - - 
Lewisham - . - - 
Royal Observatory - - - 
Bexley Heath . - - 
Brixton Road - - - 
Camberwell - - - - 
Battersea - - - - 
Dreadnought Hospital Ship - 


9 a.m. and 3 p.m. 
9 a.m. and 3 p.m. 
9 a.m. noon, 3 and 9 p.m. 
9 a.m. and 9 p.m. 
11 a.m. 

9 a.m. and 3 p.m. 
9 a.m. and 3 p.m. 
9 a.m. 3 and 9 p.m. 



* No observation was receiyed from this most important station. I much regret that 
Mr. Martin did not signify to me his reluctance or inability to discharge the duties of an 
observer. I should have then taken steps to secure observations from this particular 
locality. 



Name of Station. 



Millbank Prison . - - 
Consumption Hospital, Brompton 

General Board of Health, Whitehall - 
St. Thomas' Hospital 

Poplar - - - - 

Guildhall . - - - 

General Registry Office, Somerset 

House . - - - 

St. Giles' Workhouse - « - 
Chiswell Street Browerj 

St. Mary's Hospital - - - 

Bethnal Green _ - - 

St. John's Wood - - . 

St. Pancras - - - - 

Highgate - - - - 

Enfield Vicarage - - - 



Times of Observation. 



9 a.m. and 4 p.m. 
9 a.m. and 3 p.m. 

10 a.m. and 4 p.m. 

1 1 a.m. and 3 p.m. 
9 a.m. and 5 p.m. 

1 1 a.m. and 4 p.m. 

11 a.m. and 3 p.m. 
10 a.m. and 3 p.m. 

9 a.m. and 3 p.m. 

9 a.m. and 3 p.m. 

9 a.m. and 3 p.m. 

9 a.m. and 5 p.m. 

9 a.m. and 3 p.m. 

9 a.m. and 3 p.m. 

9 a.m. 



Reduction of the Observations, 

At the end of each week the observations were forwarded to me. 
The first step in their reduction was the examination of every reading 
in comparison with all others taken at about the same time ; the 
second was the application of index errors ; corrections for diurnal 
range ; and all necessary corrections and calculations to deduce the 
mean daily value of each element of investigation. The weekly 
means of the daily values were next taken, and the following Tables 
formed. 

I will now proceed to discuss the results of each element 
separately. 

Atmospheric Pressure, 

Table I. contains the weekly means of the observed readings of the 
barometer, corrected for capillarity, index errors, diurnal range, 
jind reduced to the temperature of 32^ 
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The numbers in the lower line show the weekly pressure of the 
atmosphere over the metropolitan districts at the level of the sea. 
They are not remarkable till the second week in August: the pressure 
then exceeded 30 inches^ and^ with the exception of a slight defect 
(0*032 in.) in the following week, it exceeded 30 inches in each suc- 
ceeding week till the end of September. The pressure during the 
first and second weeks in September was remarkably high^ exceeding 
30^ inches in both weeks ; it decreased in the third week, and in- 
creased in both of the following weeks. It was low in the last two 
weeks in October, very high in the first two weeks in November, 
low in the last two weeks, and afterwards variable. 

By comparing the numbers at the several stations, it will be seen, 
as might have been expected over so small a space as the metropolis, 
that the atmosphere has been evenly distributed. It will, therefore, 
be necessary to trace the successive maxima and minima of atmospheric 
pressure from one station only. They are recorded in the following 
Table. 



TABLE nL — Showing the successive Maxima and Minima Headings 
of the Babometer in London, at the Level of the Sea. 



MoiTTH, Day, and 
Hour. 



1854 

July 1 

2 

4 

8 

9 

10 

12 

13 

14 

16 

18 

22 

25 

28 

31 

Aug. 6 

10 

11 

14 

18 

21 

23 

24 

28 

30 

Sept. 8 



- 9 a.m. 
-11 a.ni. 

3 p.m. 

- noon 

- 1 p.m. 

- 9 p.m. 

- 9 a.m. 

- noon 
3 p.m. 

-11 a.m. 
3 p.m. 

- 9 a.m. 

- noon 

- 9 a.m. 

- 9 p.m. 
-11 p.m 

3 p.m. 

- 9 p.m. 

- 9 a.m. 

- 9 p.m. 

- 9 p.m. 

- 9 a.m. 

* 3 p.m. 

- 9 a.m. 

- 9 pjn. 

• 9 a.m. 



Headings 
of Barometer ; 

successiye 
Maxima and 

Minima. 



29 
30 
29 
29 
29 
29 
29 
29 
29 
30 
30 
30 
30 
30 
29 
30 
29 
30 
29 
30 
29 
30 
29 
30 
30 
30 



m. 
927 
015 
620 
830 
787 
977 
855 
906 
790 
148 
010 
272 
100 
260 
702 
150 
845 
027 
792 
215 
810 
195 
956 
515 
187 
448 



Difference between 
successive Readings. 



Increase. 



m. 
088 

210 

190 

051 

358 

262 

160 

448 

182 

423 

385 

559 

261 



Decrease. 



m. 

•395 
•043 
•122 
•116 
•138 
•172 
•558 
•305 
•235 
•405 
•239 
•328 



Table m. — Saccessive Maxima and Minima Readings, &e. — eoni. 



MoNTff, DiT, and 
Houa. 



1854: 
Sept. 3 



9 a.m. 
3 p.m. 
noon 
3 p.m. 



lp.m 


9a.m 


3 p.m 


10a.m 


9a.in 


9 p.m. 


3 p.m 


9p.m 


9a.m 


9a.m 


9 a.m 


noon 


3 p.m 


9p.m 


3p.m 


9p.m 



9 a.m. 
9ft.i 
3 p.m. 
9 p.m. 
9 p.. 
9 a.m. 
9 p.m, 
9p.m 
9p.m 
noon 
9 p.m. 



lDcnaB& Decrease. 



■418 
■333 



■855 
■560 
■267 

1359 
■170 
■337 
■527 
■231 

llfi? 

1-122 



8 



Table III.— Successive Maxima and Minima Readings, &c. — cont. 



Month, Djlt, and 

HOUB. 



1854: 
Dec. 5 
7 
9 
10 
11 
13 
14 
14 
16 
17 
18 
19 
20 
2] 
22 
23 
25 
29 



- 9 p.m. 

- 9 p.m. 

- 9 a.m. 

- 10 p.m. 

- 9 p.m. 

- 9 a.m. 

- 3 p.m. 

- 9 p.m. 

- 9 a.m. 

- 10 a.m. 

- 9 a.m. 

- noon 

- 9 a.m. 

- 9 a.m. 

- 9 p.m. 

- 9 a.m. 
-11 a.m. 

- 9 p.m. 



Readings 

of Barometer; 

snccessiye 

Maxima and 

Minima. 



in. 



29 
30 
29 
30 
29 
30 
29 
30 
29 
30 
29 
29 
29 
30 
29 
29 
29 
30 



•385 
•248 
•498 
•122 
•974 
•270 
•998 
•093 
•784 
•019 
•037 
•818 
•461 
•187 
•738 
•983 
•660 
•557 



Difference between 
successiTe Readings. 



Increase. 



m. 
863 

624 

296 

095 

235 

774 

726 

245 

897 



Decrease. 



m. 

750 
148 
272 
309 
982 
350 
449 
323 



The numbers in the second column of this Table give the reading 
of the barometer on the passage of the anterior and posterior troughs, 
as well as the crest of every wave of air that passed over the metro- 
polis from July to December ; the lumbers in the third column 
show the difference of readings between the passage of the anterior 
trough and the crest^ and those in the last, the difference between the 
crest and posterior trough. The difference between the numbers in 
the first coliunn shows the rapidity of the motion of the wave. 

•V In considering the observations, nothing very peculiar presents 
lte^6jtU^ towards the end of August, till which time a number of 
sixiall w^ves only had passed. The readings were remarkable from 
the end of August till September 10, indicating a dense atmosphere. 
On August 28, September 3, and September 5, the crest of three 
waves passed over London, and the pressure was about 30J inches at 
each transit. Another remarkable instance of continuous high 
readings took place between September 22 and October 1. In 
October, the maximum pressure during the period took place, viz., 
30*615 inches. The anterior trough of this wave passed on the 9th, 
the crest on the 13th, and the posterior trough on the 18th; at the 
latter time, the barometer reading was 1*333 inches less than on the 
passage of the crest Between October 26 and 27 the most rapid 
change of reading within the period of observation took place, 
amounting to 1*359 inches within 2\ days. 



From November 12 to the end of the month large variations of 
reading were more continuous than at any other time; and ia 
December the variations of pressure were frequent, but not to large 
amounts. 

The most remarkable waves within the period of observation were 
those which took place in November, the crests of which passed on the 
12th, 20th, and 27th; the readings were 30'31 inches, 30-21 inches, 
and 30' 11 inches respectively; each successive maximum being 
smaller than the preceding. The trough of these waves passed on 
the 16th, 22d, and 29th; the readings were 29*06 inches, 28*99 
inches (which was the lowest reading within the period of obser- 
vation), and 29*26 inches successively. 

It is now necessary to compare the observed pressure with its 
normal value. For this purpose I have several series of observations, 
all agi'eeing with each other, but two only which extend so far back 
as 1841, viz., those of George Leach, Esq., and the Koyal Observatory, 
Greenwich. The following Table shows the mean monthly return for 
a period of 14 years as determined from these stations : — 
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11 

The numbers in the lowest line show the monthly difference of 
atmospheric pressure from the average in the year 1854. From them 
we learn that the pressure was in defect in January, May^ June^ and 
December; was near its average value in July and November, when 
it was slightly in excess ; it was in excess in all the remaining months. 

In Februaiy the excess was large, and the reading was greater 
than in any February in the series, except 1849. In March the 
excess was very large, and the reading exceeds that of any March in 
the above series. 

In April the excess was large, and the reading was exceeded in one 
instance only, ^riz., in April 1844. In August the excess was large, 
but there are three instances in the Table with readings of nearly 
the same value, viz., in 1842, 1849, and 1851. 

In September the excess was large, and the reading exceeded that 
of September in the series. 

The mean reading for the year 1854 was 30*021 inches, exceeding 
the average by 0*082 inches. 

Temperature of the Air. 

The thermometers employed in determining the temperature and 
humidity of the air were made by Messrs- Negretti and Zambra, and, 
SB before stated, were all carefuUy compared with standards, and their 
errors determined. 

The mean daily temperature of the air was found &om the mean of 
the observations of the dry-bulb thermometer, corrected for diurnal 
range ;* and a second mean was found from the readings of the maxi- 
mum and minimum thermometers, also corrected by a quantity given 
in the same paper. The adopted mean temperature for each day was 
then determmed by combining these two values, and giving them 
weights proportional to the number of observations from which they 
respectively derived. 

The mean of these was taken weekly ; their results are shown in 
the annexed Table. 

* The qnantiti^f required to perform these correctioiis will be found in a paper 
by mju^S, pobHshed in the ^ Philosophical Transactions,*' Part 1. 1S48. 
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13 

The numbers in this Table show the weekly distribution of tem- 
perature over the Metropolis. In the last line but one, are given 
the mean results of all the stations ; they show the temperature in 
each week of the Metropolitan districts. 

By comparing the individual results with these values, it will be 
seen that generally the temperature at the central stations has been 
somewhat higher, and those at the outlying stations somewhat lower 
than the mean. 

In the last line of this Table are given the mean results of those 
stations situated both north and south of London, and which I found 
to agree well with each other. They may be considered as the 
mean weekly temperature of the Metropolitan districts, free from 
the effects of the river Thames and (dl Metropolitan influences. 
The result of thb comparison is shown in the following Table: — 
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From the prevalence of + signs in this Table, it will be seen 
that London temperature has been higher than that of the country, 
and, by reference to the numbers, that the greatest excesses have 
occurred during the first three weeks in September. The mean 
excesses for the three months ending November 25 were, — 



Brixton - - - - - 1 

Camberwell - - - - 

Battersea - - - - - 

Dreadnought - - - - 3 

Millbank 1 

Brompton - - - - - 

Board of Health - - - . 

St. Thomas's Hospital - - - 

Poplar - - . . . 

GuildhaU - - - . . i 

Somerset House - - - 1 

St. Giles - • - - - 1 

Chiswell Street - - - - 3 

St. Mary's Hospital - - - 1 

Bethnal Green - - - - 1 



o 

7 
7 

1 
2 
3 
8 
9 
8 
2 
5 
8 
2 
7 
1 



The greatest of these, 3'1° and 3*2°, took place at the Dread- 
nought Hospital Ship and at Chiswell Street. The mean of all 
for the month of September, October, and November, was 1 '5°. 

Some part of these excesses, however, are due to difference of 
elevation. The mean height of the boundary stations is ftbout 200 
feet, whilst that of the central stations is about 25 feet. We have 
therefere to lessen all the above excesses for the difference of level 
at the rate of 0*1° for every difference of 29 feet, or by 0-6° to 
determine the true excess of London temperature over that of the 
country. The numbers in the lower line of Table VI. show the 
weekly excess of London temperature, uncorrected for difference of 
elevation. The mean of all is 1*2°, and, corrected for difference of 
level, becomes 0*6*^, which is the whole effect of all local causes in 
London to raise its mean temperature.* 

Next in order of inquiry is the comparison of the observed 
temperatures with their normal values. The absolute mean daily 
temperatures are known at Greenwich from a series of observations 
made during 38 years. The daily mean temperatures from July 1 



* This result is in accordance with that found by me in discussing London temperature 
in comparison with that of the country, in a paper published in the " Philosophical 
Transactions,** Part XI., for 1850. In this paper I came to the conclusion " that those 
parts of London situate near the river Thames are somewhat warmer upon the whole year 
than the country, but that those parts of London which are situated at some distance ii-om 
the riyer do not exijoy higher temperature than those due to their latitudes. 
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to December 30, deduced from that series, are given in the following 
Table :— 

TABLE VII. — Average IVIean Daily Temperatijiie of the Am 

at Greenwich. 



Days 














of the 


July. 


August. 


September. 


October. 


November. 


December. 


Month. 
















o 


o 


o 


o 


O 





1 


ers 


62*2 


58*9 


53*3 


46*3 


41-7 


2 


62*0 


62*2 


58*7 


53*1 


46*1 


41*6 


3 


62*1 


62*1 


58*5 


52*8 


45*9 


41-5 


4 


62'2 


62* I 


58*4 


52*6 


45*7 


41-4 


5 


62'3 


62*1 


68*2 


52*4 


45*4 


41-2 


6 


62-2 


62*0 


58'0 


52*2 


45*2 


41*1 


7 


62*1 


62*0 


57*9 


52*0 


44*9 


41*0 


8 


620 


61*9 


57*7 


51*7 


44-7 


40*8 


9 


61*9 


61*8 


57*5 


51*5 


44*5 


40*7 


10 


61-8 


61*7 


57*4 


51*2 


44*2 


40*6 


11 


61'8 


61*7 


57*2 


5ro 


44*0 


40*5 


^2 


61-9 


61*6 


57*0 


50*8 


43*7 


40-3 


13 


62*0 


61*4 


56*8 


50*6 


43*4 


40-2 


14 


62*1 


61*3 


56*7 


50*4 


43-2 


40*0 


15 


62-1 


61*2 


56*5 


50*2 


42*9 


39*8 


16 


62*1 


611 


56*3 


50*0 


42*7 


39*6 


17 


62*1 


61*0 


56*1 


49*7 


42*5 


39*4 


18 


62'0 


60*8 


55*9 


49*5 


42*4 


39* S 


19 


61*9 


60*7 


55*7 


49*2 


42*2 


39-1 


20 


61*9 


60*6 


55*5 


49*0 


42*0 


38*9 


21 


61*8 


60*4 


55*4 


48*8 


41-9 


38*7 


22 


61*8 


60-3 


55*2 


48*7 


41-8 


38*5 


23 


61*8 


60*2 


55*0 


48*4 


41-7 


38*4 


24 


61*9 


60-0 


54*8 


48*2 


41-6 


38*2 


25 


61*9 


69'9 


54*7 


47.9 


41-7 


38-0 


26 


62*0 


58-8 


54*4 


47*7 


41*8 


37*8 


27 


62-1 


59*6 


54*2 


47*5 


41-9 


37*6 


28 


62'2 


69-5 


54*0 


47*2 


41-9 


37*4 


29 


62-2 


59*3 


52*7 


46*9 


41-9 


37*2 


30 


62*2 


59*2 


53*5 


46*7 


41-8 


37*0 


31 


62*2 


59*0 




46*5 




36-7 



As before stated, the mean temperature of every day was deter- 
mined for every station, and compared with the normal temperature 
for the same day, found from the numbers in the preceding Table, 
by the application of a correction for difference of elevation at 
the rate of V for a difference of elevation of 290 feet, and in this 
way the departure of the temperature from the average on every dajr 
for every station was found. The results of the weekly means of 
these numbers are contained in the following Table : — 
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The numbers in this Table show the weekly departure from the 
normal temperature of the week at all stations. In analysing then)^ the 
first fact worthy of note is that^ for the most part, all stations in the 
same week have been in excess, or all in defect ; the next remarkable 
fact is, that these departures from the averages are not equal in amount. 
The greatest diflference in these respects took place within the first 
three weeks in September. For instance, the excess of temperature 
in the first week at St. Thomas's Hospital was 5 2**; at Chiswell 
Street and Brixton it was 8|^ ; the next week the mean tempera- 
ture at Bexley Heath was that of its average, whilst other statiotis 
were in excess from 2° to 5°. In the following week the mean 
temperature at Enfield was 1^^ below its average, whilst at other 
stations it varied to nearly 6° above ; at Brixton it seemed to be as 
large as 8% but the instruments at this station had been placed too 
near the surface of the soil, and some suspicion reigns over the 
results up to this time. They were subsequently removed to a 
better position. Similar diff*erences are shown week by week, 
showing the operation of local causes to afiect the tempetature of 
particular districts. 

The mean results for the different stations for the thirteen wed^ 
ending November 25, are as follows • — 

At Sydenham ... was - 0*7 

I^wisham - - - „ - 0*5 

Royal Observatory - - „ - 0*1 

Bexley Heath - - „ - 0*5 

Brixton - - - „ - 2*6 

Camberwell - - - „ - 0*4 

Battersea - - - „ - 1*0 

Dreadnought Hospital Ship - „ -2*2 

Milbank - - - „ - 0-3 

Brompton - - - „ - I'O 

Board of Health - - „ - 0*0 

St. Thomas's Hospital - „ -0-5 

Poplar - - - „ - 0-1 

GuUdhaU - - - „ - 0-3 

Somerset House - - „ -0*8 

St. Giles's - - - „ - 0-5 

Chiswell Street - - „ - 4*0 

St. Mary's Hospital - - „ - 1*6 

Bethnal Green - - „ - 0*1 

St. Pancras - - - „ - 0*7 

Highgate - - - „ - 1*5 

Enfield - - - „ - 1-7 

The numbers in the lowest line of Table VIII. show the mean de- 
parture of the temperature of the Metropolitan districts in each week 
from its average. From them we learn that the temperature was in 
defect, with the exception of the two weeks ending July 22 and 29, 
till August 19 ; then in excess till October 14 ; in defect in the two 
following weeks ; in excess in the week ending November ; in defedt 
till December 2, and afterwards in excess. The most continuous ex- 
cesses were, therefore, in the seven weeks ending October i4> and 
the largest excess of temperature took place in the week ending 
September 2. 
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n defect, 
n excess, 
n excess, 
n excess, 
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n defect, 
n excess, 
n excess, 
n defect. 

n excess, 
n defect, 
n defect, 
n excess, 
n excess, 
n excess, 
n excess, 
n defect, 
n defect, 
n excess, 
n defect. 
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It remains now to compare the monthly temperature, as ob- 
served throughout the year, with the mean monthly temperature 

: at one of the stations, as deduced from the mean of several years. 
For this purpose I have used the series of observations taken at ths 

'Royal Observatory, Greenwich. The results are contained in the 
following Table : — 
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The lowest line but two gives the mean monthly temperature from 
13 years ending 1853. The lowest line but one gives the mean monthly 
temperature of 1854 ; and the lowest line of all gives the monthly de- 
parture of temperature in 1854 from the mean of the preceding 13 years. 
From these it appears that the temperature was in excess till April, 
and in September and December, and in defect in all the remaining 
months. The summer was cold. The mean yearly temperature for the 
13 years ending 1853, was 49-4% and of 1854 was 490°. The in- 
vestigation of the mean temperature of the several Metropolitan 
districts^ exhibit up to this point very little variation of temperature, 
as compared each with the other, and we may fairly come to the con- 
clusion that the actual temperature of the air has exercised no very 
decided influence over the disease, which has been so partial in its 
operation, devastating entire districts and passing nearly harmlessly 
by others, which, according to the above results, have shared the same 
temperature ; considering, however, that the amount of daily range 
of temperature exercises a more active influence on the health of the 
people than the mean temperature of the air, I have regarded this 
part of the investigation as highly important to the present inquiry. 

The diurnal range of temperature is ^ven by the results derived 
from self-registering maximum and minimum thermometers. The 
maximum thermometer employed is that patented by Negretti and 
Zambra ; in this instrument there is no index of steel, which is there- 
fore free from the entanglement and frequent derangements to which 
the ordinary maximum thermometers are liable. In the series of 
observations no blanks occur as arisi^ from failure of action, 
although in several cases it was placed in the hands of gentlemen 
previously unaccustomed to the use of such instruments. Confidence 
may be placed in the results, which are given in the following 
Table :— 
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In glancing at the numbers in this Table wo ^^erceive that for the 
most part the temperature at the OQutral stations^ has not risen so high 
during the day as at the outlying stations. The results from Cam- 
berwell in this instance, and in all others, show that this station is 
beyond the influence of the thick atmosphere of London, and that it 
has enjoyed its full share of high day temperature. 

In the last two lines of the Table arc given the mean results for all 
stations, and those derived from the suburban stations only. By 
comparing the results at the several stations with the numoers in 
the lower line, it is easy to determine the amount of deficiency of 
maximum day temperature at the central stations. The results of this 
comparison are shown in the following Table : — 
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From the preponderance of — over + signs, contained in this 
Table, it appears that the high day temperature of London has gene- 
rally been below that of the surrounding districts; nor is this 
remarkable, the sun's rays having first to penetrate the thick atmos- 
phere which generally overhangs all large towns and cities, but more 
particularly London, and for this reason the duration of high day 
temperature is shorter than in the country*. The deficiency, as 
shown in the foregoing Table, is somewhat less than might have been 
expected, considering the amount of watery vapour and miscella- 
neous exhalations which require to be dispersed by the sun light and 
heat of the day, particularly foUowing cloudy and calm nights, when 
the atmosphere would necessarily be surcharged with vapour. 

The next Table contains the results derived from the mininrm TTi 
thermometers. 

* Daring the months of September and October J. Campbell, Esq., of the Board of 
Health, kindly famished me vith pieces of black ribbon which he had placed daily in the 
focos of a spherical lens, at the Board of Health, and which, whenever the sun shone, was 
marked by a bamt line, or on partially clear days by a series of holes. The duration and 
time of snnshine was thus shown by this ingenioos contrivance of Mr. Campbell's, and 
would have been highly valuable in thisMnvestigation had a similar apparatus been 
simultaneously in action in the suburban districts. 



° asSSM ■ -S3SS 



;;£ss:sssssig 









° SJsi55J!iS3S5SS* -^ ' 'SSS 



"Vii^s^g^iiisaaggssg -sag 



"ss^sssa ■ -ssa ■ 



M 




^ •■ill,'- 



27 

An inspectioii of the numbers in this Table shows that at the 
central stations the night temperatures have been much higher than 
at the boundary stations. The numbers in the lower line but one, 
show the mean lowest temperatures of night over the Metropolitan 
districts, and those in the lowest line of all, the mean night tem- 
perature of the stations beyond the influence of London. By com- 
paring the numbers at the central stations with those in the lowest 
line, the excess of the night temperature of London at the various 
stations will be found. The results of this comparison are shown in 
the next Table. 
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From the numbers In this Table it will be seen that London night 
temperature has been high in every week, that it exceeded that of 
the suburban districts in September, by quantities ranging from 3° 
to S°. The mean excess in each week is shown in the lower Hue. The 
mean for the 26 weeks ending December 30, is 3°, showing the average 
excess of minimum night temperature in London over that of l£e 
country. 

I have thus determined by actual observation and comparison the 
excess of night temperature of London over the country and sur- 
rounding districts. An equally full determination of the diurnal 
range of temperature is required. The amount of range was deter- 
mined dmly, and the mean of each weeE was taken and checked by 
taking the difference between the numbers in Table X. and in 
Table XIL The results are contained in the following Table : — 
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The results contained in this Table possess great interest in 
connexion with the climate of London ; we learn from them, that in 
every week the range of temperature within twenty-four hours, has been 
firom 2° to 10® less than the range in the country. Till September 2, the 
stations are all outlying, but in this week the results from Chiswell 
Street are included, and exhibit a range the half only of the other 
stations ; in the weeks from September 9, the results are fropm a 
greater number of stations^ and the same general fact of much 
smaller range at the central stations are shown week by week. To 
determine its amount, the difference between the individual numbers 
^md those in the last line of the Table are shown as follows : — 
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The preralence of » over + signs in this Table establishes the fact 
of leas daily range of temperature in London than in the country, and 
the numbcnrs show that this deficiency is at times very great. The 
laigest numbers appear in the several weeks in September. The 
niuibers in the lower line show the mean less daily range of tem- 
jperatore in each week in London. The mean for the twenty-six 
ending December 30, is 3*1 ^ 

It would be interesting to compare daily the minima readings and 
daily ranges of temperature at the river side and central stations with 
those at the boundary stations ; but to exhibit such here in dctiul, 
would occupy more space than can be devoted to the investigation. 

In a special inquiry, however, of this nature, it is necessary to 
enter somewhat more fully into results which exhibit large local 
irregularities, in preference to those in which small differences alone 
wre found to exist 

In looking over Tables X. and XIL, it will be seen that the 
reaalts from St. Thomas's Hospital are in close agreement with those 
mt the central stations, and this station has the advantage of con- 
tinuous results. Confining ourselves, therefore, to this as the repre- 
sentative of the central stations, and of Lewisham as the representative 
of the boundary stations, we have the results shown on the following 
Table :— 
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The numbers in the second and third columns of this Table give 
the lowest temperatures of the air every day at Lewisham and at 
St Thomases Hospital, and the numbers in the fourth column exhibit 
the difference between the numbers in the two preceding columns, 
affixing the sign -f when the temperature at St. Thomas's Hospital 
was the higher of the two. An inspection of the numbers in the 
third column will show that the niglit temperature of London has 
been almost alwavs above that of the country. At times these 
excesses have amounted to 7°, 8°, 9', and 10\ These large differ- 
ences have occurred when the sky has bec'n cloudless, with a hazy 
or misty atnio;?phcre, v**ith little or no wind, and when objects at the 
outlying stations have been ::eon at coneiderable distances, whilst near 
objects at the centnd stations have been obscure and ill-defined, 
clearly showing the effect of the city on the overhanging atmosphere, 
dimming its transaparcncy, and creating around itself an atmo- 
sphere of compnmtive warmth and impurity. At times these 
differences have been small, and have mostly taken place when the 
sky has been overca.st and rain tailing. 

The periods when the greatest excesses of night temperature 
occurred, were from August 26 to September 14, and from Sep- 
tember 26 to October 4. 1 hese periods were both distinguished by 
a stagnant atmosphere, with prevalence of haze and frequent fog. 
The mean excess in the fonuer period was 7^, and in the latter 
was 6'1°. 

The numbers in the fifth and sixth cohunns give the daily range of 
temperature at Lewisham and St. Thomas's Hospital. The numbers 
in the last column exhibit the difference of daily range on every day 
at the two places, the sign — being affixed to those numbers when 
the range in London has been less than in the country. An inspec- 
tion of the numbers in the last column will show that, with very few 
exceptions, the sign — is affixed, showing that the range of daily 
temperature in London has been almost always smaller than that of 
the country. At times the daily range has been the half only of 
that in the countrv, and at times the difference has amounted to 15° 
and 20* ; at such times the air has bcon calm, with a thick atmo- 
sphere: fog, mist, or haze has been prevalent. 

The most continuons large defects of daily nmge took jdace from 
August 26 to September 11, and from Soi)teniber 26 to October 4. 
In the former period tlie diurnal range of temperature at Lewisham 
was 32 -o, and at St. Thcmms's Hospital was 17*5'^ ; and in the latter 
period was at Lewisham .'n'2^ and at St. Thomas's Hospital 14'9°, 

In these partii*ulars London elimate differs greatly from that of 
the country. The condition of a low day Imiperature, of a high 
night temperature, :^nd of a small ran ire of daily temperature, are 
those favourable to ilic prevL-iiliou auil e;;i\* of pulmonary ei)m])laint8. 
London climate would, therefore, seem to inelude these conditions; 
but then, on the other hand, it is ne^v'ssarv thuv slioidd be accom- 
panied by a piu\- aiiiio-pln're. 

It remains now only to eompare the monthly diurnal ranjxe in 
1854 With its nonnal aiiiuiiiit at one siation. The following Tabic 
contains the re-ulls of the observations at Greenwich since the 
year 1841. 
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The nambers in the lowest line but two give the mean monthly 
diurnal range for the preceding 13 years; the lowest line but one 
fpYBB the observed daily range in 1854 ; and the lower line of all 
^ves the abnormal values for 1854. '1 hese are all, with one excep- 
tion, affected with the -{- sign, the month of June forming the 
exception. The whole year seems to be remarkable in this respect. 
The months whose daily ranges have been the greatest are A^urch 
and April, and September the greatest of all. The mean yearly duly 
range for the 13 years ending 1853 was 14"6°, and for the year 1854 
was 18'1°, being 3*5** above the average. 



Temperature of the Thames Water. 

Thus far I have proceeded in strict conformity with the rules 
applying to metcorolo^cal investigation ; but as, during the progress 
of my work, I have found it intimately linked with a number of 
influences in operation to produce the abnormal condition which each 
Table exhibits, to a more or less extent, ns existing in London and 
its suburbs, I have felt myself bound to ascertiun as much as 
possible the nature of these influences, and to connect them all in 
my power with the main object of my report. 1 hope, therefore, 
that so doing I may not be considered to transgress the precise limits 
of my own share of this most important and onerous investigation. 

As air is the receptacle for all vapours and impurities arising from 
evaporation and exhalation, it is necessary, before proceeding farther 
in this inquiry, to investigate the temperature of the Thames water, 
which presents a large evaponiting surface, giving off vapour day 
and night in immense quantities. 

As the river will be found to exercise an important, and, unfor- 
tunately, a most baneful influence upon London meteorology, I 
propose in the following discussion to avail myself of a series of 
observations which have been made by Captdn Sanders, K.N. since 
the year 1846 * 

His instruments consist of a maximum thermometer, as patented 
by Negretti and Zambia, and a minimum thermometer of Kuther- 
ford's construction. These instruments are placed in a perforated 
trunk, fixed to the side of the '^ Dreadnought " Hospital ship, lying 
off Greenwich, at the depth of two feet below the surface of the 
water. The diurnal range of the temperature of the water is small, 
and its tciupernture is well determined by one set of observations 
daily. The results IVom 9 years arc contained in the following 
Table : — 



* See Greenwich ObsenratioDf. 
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In the last two lines of this Table are given the mean results for 
each month; and the excess of the temperature of the water above that 
of the air^ in the same period of nine years. We learn from them that 
the temperature of the water has been higher than that of the air in 
every month except January. The excess is 0*5° in February, in- 
creasing to 4*3° in June, decreasing to 3'1° in July, continuing about 
this value till September; is 1*4° in October, and less than 0*5° in 
the remaining two months. 

The mean excess in the months from April to September is 3*3, 
and 0'6^ in the remaining month. 

The normal temperature of the water of the Thames for the entire 
year from these results is 51*7°. By taking the difference between 
this result and the monthly means, the law of annual variation of 
Thames water temperature is found to be as follows :^— 

January, —12-8°; February, --10-8°; March, —8-6°; April, 
— 2-7*'; May, +4-9^; June, 4-11-5°; July, 4-14-0°; August, 
4- 12-6°; September, 4-7*9°; October, +0-4°; November, —0-7°; 
December, —11-2°. 

The observations of 1854 may be discussed as follows : — 

The mean temperature of the water of the Thames for the year 

1854 was 52*0°, exceeding the average by 0*3°. By taking the 
•difference between the mean for the entire year, and that of each 

month, the variation for the year 1854 is found as follows : — 

January, —13-8°; February, —10-4°; March, —6-5°; April, 

4-0-2°; May, 4 29°; June, 4-7*1°; July, 4-12-1°; August, 

4-12-1°; September, 4-10-9°; October, 4-2-9°; November, —^'5''\ 

and December, —10-3°. 

By comparing these numbers with the law of diurnal variation, 
we shall see that they depart from that law, particularly in March, 
April, June, September, and October. 

The excess of the temperature of the Thames water in the year 
1854, above that of the superincumbent air, was as follows : — 

January, —0-8°; February, +21°; March, 4 1-7° ; April, 
+ 3-8°; May, 4 4*0°; June, +3-4°; July, +3-8°; August, + 3*2° ; 
September, +4-8°; October, +4*6°; November, 4 5 0^; and De- 
cember, + 0-4°. 

By the comparison of these numbers with those in the lower line 
of the preceding Table, it will be seen that the relation between the 
temperatures of the water and air in 1854 has not been the same as 
the averages. The excesses were a little smaller in June, July, and 
August ; they were larger in February, March, and April, and very 
much larger in the months of September, October, and Navember. 
The heating effect, therefore, of the water upon the air in these 
months in the year 1854 must have been much greater than usual. 

The temperature of the water of the Thames being in excess of 
the temperjiture of the air, accounts in a great measure for the high 
night temperature of London already noticed. In the same manner 
as the thick atmosphere of the Metropolis by day, opposes a screen 
to the full influence of light and heat, it is equally obvious that the 
air at night must have it raised by contact with the water, which the 



*^^^wn{ TsUes kve diovn to be «t • luf^er taapentare. Of the 
oanetal effects of tbe Thames wxter and it* adjacent manhee upon 
the dimate and beahh of London I irill endeavour to convey an idea 
•a I [ffiiceed, with as much minateness as may be conaiatent with a 
nport devoted to other aubject^ of inquiry, and I ahall be able to 
■how distinctlv that the impuritiea with which the river ie at present 
chargwi, through an imperfect and much to be regretted sanatory 
arrangement, have chiefly to answer for the atmosphere of death and 
disease wiib wluch cerbun districts of the metropolis are invested, 
and which can oidy be removed by the cessation of the obnoxious 
influences. 

It is much to be regretted that these should be suffered to arise 
firom the very source of the prosperity and commercial greatness of a 
city, which it has contributed to render the greatest in tbe world ; 
whose waters, if suflered to flow undeEled with the sewerage of a vaat 
city, instead of acting as a laboratory' for the general diifusion of 
noxious vapours, would, in their course exercise a healthful and 
purifying influence. 

I will now proceed to discua^ the mean daily temperature of the 
Thames water from July to the end of the year, as shown in the 
following Table. 

T^BLB XIX — Mkui D^u-r Temtuutcbe of Ihs Watkr of the Thames. 



ii^\^- 



«t ivt. 1 



*» »■• T* KJ 



*.«:-*, t? ; 




_,. ■ „ .v.- "... -'■■- v-irrrc c: the Thames 

»•■ **- *,\ -^-v- r." trwr ih*" middle 

r^^^>-'-l' • ."^li^-i'tK' iificieK theye«, 
«^1:4 «< if^a .-c- :x>r«er to time it 
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decreased to 62^ by the 8th and 9th of August, and yarled but little 
till towards the end of the month, when a singular increase took 
place, and a second maximum, viz., 66°, occurred at the beginning of 
September; it then declined gradually, but with some fluctuations, to 
60** by the 25th of September, then to 50° by October 27, and to 42° 
by November 26. After this time to the end of the year there was 
scarcely any variation of temperature. 

The daily range of temperature of the Thames water is about 2° ; 
by decreasing the numbers in the preceding Table by 1°, we shall 
have the lowest night temperature of the Thames w^ater ; and by com- 
paring these numbers with the lowest night temperatures atLewisham 
in Table XVI., the difference is determined between the temperature 
of the water at night and the air in its vicinity just beyond its in- 
fluence* The results of this calculation are shown in the next Table. 



Water of the Thames above the Minimum Temperatdbe of the Air. 


Day 

of 

Month. 


July. 


August 


September. 


October. 


NoTember. 


December. 




o 


o 


o 


o 


o 


o 


I 


+ 10-4 


+ 8-S 


+ 19-6 


+ 17-8 


+ 11-3 


+ I'S 


S 


•f 11-6 


+ 16-6 


+ 17-9 


+ 18-5 


+ 7-4 


+ 6-1 


S 


+ 7-9 


+ 10*2 


+ 22*0 


4l2'l 


+ 9-2 


+ 6'2 


4 


+ 6-6 


+ 15-1 


+ 19'0 


+ 18-6 


+ 12*6 


- 1-3 


5 


+ 1S'4 


+ 11-0 


+ 19-4 


+ 7'3 


+ 7-9 


- 0*9 


6 


+ 11-4 


+ 10-5 


+ 20*2 


+ 4-7 


+ 11-5 


+ 6-4 


7 


+ 16-8 


+ 7-0 


+ 19-7 


+ 9'7 


+ lfi-2 


+ 5-8 


8 


+ 9-5 


+ 12-5 


+ 16«0 


+ 8-6 


+ 11'7 


+ 12-0 


9 


+ 13*9 


+ 10*5 


4 14-2 


+ 4*3 


+ 11-6 


+ 5*3 


10 


+ 12-5 


+ 7-5 


+ 21-9 


+ 7-9 


+ 18-3 


+ 10*3 


11 


+ 11-2 


+ 10-2 


+ 22-S 


4- 3-7 


+ 12-5 


+ 15-6 


IS 


+ 10-9 


+ 5-5 


+ 24-5 


+ 19-1 


+ 9-8 


+ 12-5 


IS 


+ 12-9 


+ 11-8 


+ 9'7 


+ 22*5 


+ 16'2 


+ 6"0 


14 


+ 11'6 


+ 7*3 


+ 8-6 


+ 17-1 


+ 9-9 


- 5-4 


15 


+ 7«S 


+ 12*6 


+ 9*3 


+ 5*8 


+ 12-8 


- 3-2 


IS 


+ 10-5 


+ 15-3 


+ 3-5 


+ 10-1 


+ 7-5 


+ 3*8 


17 


+ 7-5 


+ 18-1 


+ 9-7 


+ 19-7 


+ 10-5 


+ 10-1 


18 


H- 9-9 


+ 19'4 


♦ I2'0 


+ 8-3 


+ 5-5 


+ 7-5 


19 


+ 12-1 


+ 14*9 


+ 4-5 


+ 15-0 


+ 9*3 


+ 8-2 


£0 


+ 11-5 


+ 17-2 


+ 13-1 


+ 10'7 


+ 7-5 


+ 6-4 


SI 


+ 15-8 


+ 9-4 


+ 17-2 


+ 7-7 


+ 7"6 


+ 12-4 


S2 


+ 12-7 


+ 13-4 


+ 21"4 


+ 3-4 


+ 10'3 


- 0'6 


SS 


+ 15-6 


+ 16-0 


+ 12-3 


+ 13'3 


+ 11 7 


+ 3-7 


S4 


+ 13-4 


+ 8-3 


+ 6-2 


+ 14-9 


+ 14-3 


+ 6-3 


25 


+ 9-7 


+ 11-2 


+ 16-2 


+ 9*9 


+ 10-1 


+ 1-3 


26 


+ 10-0 


+ 18-3 


+ 18'6 


+ 14-5 


+ 11-0 


+ 4-3 


27 


+ 11-6 


+ 9-0 


+ 17-9 


+ 19-3 


+ 14-2 


+ 7-4 


28 


+ H-S 


+ 16 


+ 16-9 


+ 13-5 


+ 14-0 


+ 10-6 


29 


+ 23-2 


+ 12-2 


+ 21-3 


+ 14-0 


+ 1«6 


+ 13-5 


SO 


+ 10-2 


+ 13*2 


+ 18*8 


+ 9-2 


+ 6-7 


•1- 7-6 


SI 


+ 8-2 


+ 9-8 




+ 2-0 




+ 6*0 



It will be observed that the numbers in this Table arc frequently 
very large, so large indeed that we may infer the water to have been 
simmering and giving off volumes of vapour, thus, furnishing an 
explanation of the fact of less daily range of temperature in London 
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and the frequent prevalence of fog and mlst^ which^ in connexion 
with the marshes, are very snflSciently accounted for over the city 
and its environs. 

It appears that the most continuously large excesses took place 
between August 15 and September 12, when during this period of 
28 consecutive nights, the average excess was 16'3°; and agam, within 
the period beginning September 20 and ending October 4, the mean 
excess was 16*5**. 

Within these periods the whole area of the Thames must 
have been giving off incessant and vast volumes of vapour, which, 
unsustained by air, because of the great difference of temperature, 
hovered over the city, thickening the atmosphere and exercising an 
influence most inimical to the health of the Metropolis. 

Humidity of the Air. 

The following Tables give the results of the dry and wet-bulb 
thermometers; the observations with these instruments were ex- 
clusively made during the day. Table XXI. contains the weekly- 
means of the temperatures of evaporation at the several stations ; 
Table XXII. those of the dew point ; and Table XXIII. contains the 
tension of vapour. These several results were calculated from my 
hygrometrical Tables. 
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The lower line of each of these 1 ables gives the mean value In each 
week for the Metropolitan districts, and by comparing them with the 
numbers in the bodies of the Tables the differences will be found to 
be small and to follow no order, thus showing that the water mixed 
with the air during the hours of the day has been equally diffused 
throughout every district The next Table contains the mean monthly 
temperatures of evaporation and dew point in 1854, compared with 
tl^eir mean values. 

TABLE XXIV. — Showing the Monthly Difference of the Tbmperaturbb of 
Evaporation, Dew Point, and Elastic Force of Vapour in the Year 1864. 



! 

> Months. 


Temperature of 
Evaporation. 


Temperature of 
Dew Point. 


Tension of Vapour. 


Average 


In the 
year 
1854. 


Excess 

in 1854. 


Average 


In the 

year 

1854. 


Excess 
in 1854. 


Average 


In the 
year 
1864. 


Excess in 

the year 

1854. 


lamuyry • 
February - 
March 

April - - 
May - - 

Wy - - 

August 
8e|ytember 
Pctober - 
Korembcr • 
I)eoembor • 


o 

87-S 
9I'S 
41-1 
4S'6 
40*6 
M*8 
67-4 
57*4 
SS*9 
47-7 
42-7 
39-0 


o 

38-0 
87-5 
40*9 
45*0 
48-6 
62-7 
66*2 
66*5 
63*9 
47-1 
39*4 
89*0 


o 

+0-7 
+0-2 
-0*2 
+1-4 
-10 
-1-6 
-1*2 
-0-9 
0-0 
-0-6 
-3-8 
+0-6 


o 
35*2 
34*8 
35*7 
40*8 
46*1 
61*2 
64*3 
61*5 
61*3 
45*4 
40-7 
86*9 


o 
86*1 
33*6 
87*4 
41 1 
45*9 
60*0 
53*6 
63*3 
50-4 
44*5 
37*9 
87-0 


e 
+0*9 
-1*2 
+1*7 
+0*8 
-0*2 
-1*2 
-0*7 
-1*2 
-0*9 
-0*9 
-2*8 
+0*1 


in. 
0*224 

0*223 

0*229 

0*268 

0*829 

0*389 

0*438 

0*487 

0-892 

0-321 

0*273 

0*240 


in. 
0*234 

0*218 

0*286 

0*274 

0-327 

0*871 

0*418 

0*416 

0-875 

0*309 

0*246 

0*240 


in. 
+0*010 

-0*066 

+0*007 

+0*006 

-0*002 

-0*018 

-0-026 

-0*021 

-0*017 

-0*012 

-0-028 

0*000 



: The prevalence of — signs in the 4th and last columns, in all 
e:tcept the winter months, show that there was less water in the air 
than usual, particularly in the month of November. 

The following Table contains the weekly value of the relative 
humidity; the state of complete saturation being represented 
bjr 100:— 



1 




3SS3 : : :S : S :SS :S :S :S :sa S 




:SSS :S :SSS :SS :S :S :£ : :S C 




S&S£ :S :SS3 :«« :e :E:s^':S;3 2 


. 


S3S3 :S :S«^ :X^ :S :S;£3 :SS S 




:SS3 :S :e£S :&£!SS :;SS^ :(££« 






SSsSa :SS£& -.X^SS 'SS3 :3 : 9 




S8SSS :S3SS rtefiSC .'SSiSSS S 




fisss.-iassassssffs :at: :sssa 




ae^CSCSS^St^SSS^^SSS :£SS X 


m 




lESsaRffiSSSsaaasfficBS :Eaga 




£3tc£l SS S3 S:iS^ Sterns S :r;SS S 




ss&sstsss£&Sss;:^siz -.i^zu s 




fflsssssssRefeBSRa -^S- -sss s 


'i 




SSfcECS :SSI:aeB«SfcS8 :SgS R 




SSSSSaSilKSSSa :KSSS :SS13 s 




issS£SS3 : :t: :££ :,?£S :S :S?: 8 




:.ieS8::::8;16;::Kg:8:::E 




:eBSB;:::::S:::ap:K::;12 






: 2 H :::::;::£:::: B ; S ;: e fi 


S 




:RS ::::::: :S ::: :a :E ::: a 


1 




:jsa ::::::: :g ::::* :E : :S S 






-.Sa ::::::: :S ;:: :te :s ; -S a 


s 




:«E : : : : : : : :S : : 1 :e :e : :S a 




rBR ::::::: ;a ::: :a :S : :a fi 


s 


:SS : r : : : : : :S : : r :a :S : :a i 


. 


:ES ::::::: :fe ::: ;S :H : :ff S 


■ H 





52 



It would seem therefore that the distribution of humidity has been 
very irregular, and few general results can be drawn from the fore- 
going numbers. Its distribution is generally under the influence of 
local circumstances, and has been in great measure influenced by 
the proxhnity of the River Thames. The most humid station, as 
might be expected, is the Dreadnought Hospital Ship, but the least 
humid is scarcely to be determined. Those of Highgate and Enfield 
might have been so considered had they not in some few weeks ex- 
ceeded in humidity the mean of all others. The following Table 
contains the mean monthly humidity compared with the humidity of 
the year 1854: — 

TABLE XXVI. — Showing the Monthly Difference of the Humiditt 
of the Am from the Average, for the Year 1854. 



Mont us. 


Humidity of the Air 
(Complete Saturation » 1000.) 


Excess in 

the Year 1854 

above the 

Average. 


Average. 


Mean in 
the Year 1854. 


January - 

February - 

March 

April 

May 

June 

July 

August 

September 

October - 

November 

December 


885 
872 
825 
802 
780 
758 
788 
810 
827 
862 
885 
889 


917 
843 
795 
775 
850 
825 
783 
771 
770 
846 
916 
872 


+ 32 
-29 
-30 
-27 
+ 70 
+67 
— 5 
-39 
-57 
-16 
+ 31 
-17 



From the numbers in the last column, it seems that January, May, 
June, and November, were more humid than the average, and that 
the remaining months were less so than usual. 

The following Table contains the weight of vapour in a cubic foot 
of air in every week, and the next Table the monthly values. 
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TABLE XXVni. — Showing the Monthly Difference from the 
Average of the Weight of Vapour in a Cubic Foot of Air. 



Months. 


Weight of Vapour in a 
Foot of Air. 


Cubic 


Mean* 


In the Year 
1854. 


Excess in 1854. 




grs. 


grs. 


grs. 


January - 


2-6 


2-7 


+ 0-1 


February - 


26 


2 6 


00 


March 


2-7 


2-8 


-f 0-1 


April 


31 


3-1 





May 


3-7 


3-7 


00 


June 


4'3 


4-2 


- 01 


July 


4-9 


4-6 


— 0-3 


August - 


4-9 


4-7 


— 0-2 


September 


4-4 


4-3 


- 01 


October - 


3-7 


3-6 


- 01 


November 


31 


2'9 


0-2 


December 


2-8 


2-8 


00 



From this Table it seems that from June to November there was 
-^-jgth less water in the air than the average for these months. 

The next Table shows the mean monthlj- weight of a cubic foot 
of air under the mean temperature, humidity, and pressure. 
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TABLE yXTX, — Showing the Monthly Difference from the Average 
of the Weight of a Cubic Foot of Air in the Year 1854. 



MOVTHS. 


Mean Weigfit of a Cubic 
Foot of Air. 


Excess in 1854 
above the Mean. 


Average. 


In the Year 
1854. 




gre. 


8T8. 


gra. 


January - 


549 


546 


— 3 


February - 


549 


554 


+ 5 


March 


547 


551 


+ 4 


April 


540 


542 


+ 2 


May 


533 


534 


-f 1 


June 


526 


529 


+ 3 


July . - 


524 


525 


+ 1 


August - 


524 


526 


+ 2 


September 


530 


532 


+ 2 


October - 


535 


536 


+ 1 


November 


542 


547 


+ 5 


December 


550 


546 


— 4 



From this Table it seems that the atmosphere has been more than 
usually dense in every month excepting January and December. 



Direction of the Wind. 

The direction of the wind has been observed either by the motion 
of the clouds or by means of a vane. At some stations I was 
obliged to dispense with observations from the unfavourable posi- 
tion of the Observer for recording them with accuracy. At the 
Royal Observatory, Greenwich, the direction of the wind is recorded 
continually by means of Osier's and Whewell's self-registering anemo- 
meters, and the results are published weekly in the Report of the 
Registrar-General. The following Tahles give the mean direction 
of the wind, as observed at the several stations during the periods of 
their continuance : — 
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Thei<e results sboir that the direction of the wind^ as determined 
mt the several stations^ are in close accordance with each other. 

From them we see that the direction of the wind from July 1 
to September 11 was alternately S.W. and N.E. ; and out of the 
73 days within this interval, the direction is S.W. on 37 days, and 
N.E. or N.N.E. on 36 days. Its force, however, was much smaller 
when from the N.E. than from the S.W; but of this I shall treat 
wesently. From September 12 to 26 the general direction was 
W.S.W. ; for 6 days it was mostly S.E. ; for 4 days W.S.W. ; then 
l^ht and variable from October 7 to October 10, both days inclugive ; 
and from October 11 it was W., and remained a compound of west 
till the end of the year. 

The following Table shows the number of times out of 100 in 
which the wind blew at the several stations from each of the eight 
points of the compass till the end of October. The winds from inter- 
mediate points were equally divided between the two adjacent 
pmnts: — 

TABLE XXXI. — Showing the Fbequency of the Seveual Winds. 



JSxMM or Statioit. 


N. 


N.E. 


E. 


S.E. 


S. 


S.\V. 


W. 
47 


N.W. 


SjrdcnhuD - . • 


. . 


11 


5 


18 


• • 


9 


10 


Lewisham ... 


S 


15 


4 


10 


8 


33 


10 


12 


Boyal Obsenratory - 


9 


15 


4 


9 


7 


34 


9 


13 


Bezley Heath* 


5 


13 


15 


4 


10 


23 


25 


5 


Brixton Road - - - 


5 


15 


S 


4 


8 


33 


3 


28 


CambiTweU ... 


S 


6 


9 


6 


2 


20 


26 


23 


Battenea .... 


6 


4 


4 


6 


• • 


18 


20 


42 


liiUbank Prison - 


2 


5 


• • 


4 




38 


18 


33 


BromptOD ... 


6 


2 


2 


4 


2 


16 


12 


42 


Board of Health - 


12 


9 


7 


5 


2 


38 


10 


14 


St Thomas's Hospital - 


6 


S 


13 


6 


4 


20 


16 


27 


Foplar - - - - 


4 


13 


13 


1 


1 


25 


22 


21 


Chiswell Street 


14 


11 


3 


10 


5 


29 


6 


22 


St. Mary's Hospital - 


3 


9 


11 


13 


3 


22 


12 


27 


Bethoal Green . . - 


9 


6 


4 


4 


2 


28 


23 


24 


St Pancras - . - 


13 


11 


• • 


6 


• ■ 


30 


9 


31 


Highgate- ... 

• 

Means ... 


12 

S 


6 


1 


4 


32 


10 
25 


27 


8 


9 


7 


•v 


7 


17 


26 



We learn from these numbers that, in the period from Auj^ust 25 
till October 31, the wind blew nearly three times more fre(iiiently 
from between S.W. and N.W. than from the other points of the 
oompasS} which were about equal in amount 
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On compariDg the numbers in the Table^ with those in the lower 
line, denoting the frequency of each wind for the whole district, 
it will be seen that southerly winds were in excess at Highgate, 
tmd north-westerly in defect. I have but little doubt of the accu- 
racy of these observations, having confidence in the Observer aiid 
in the geographical position of the station to afford truthful results. 
Some insight is, therefore, afforded into the inclined currents on the 
.opposite sides of the Metropolis. 

At Bexley Heath there is a slight deficiency of N. W. It is like 
Highgate, an elevated and open district, and the directions are well 
determined. At Battersea and Brompton there is an excess of the 
M.W. but both stations are low, and it is likely that the numbers may 
have been over estimated. 

Force of the Wind, 

It is difficult to obtain accurate results of this element without 
adequate instrumental means, which, unfortunately, are very limited. 
The only small available instrument for this purpose with which I 
am acquainted is Lind's anemometer, but experience with this instru- 
ment has led me to place less value in its indications than in those in 
which the force of the wind is estimated. 

From the observations taken at the Royal Observatory, Greenwich, 
it is found that the square of the numbers in a scale of nine degrees of 
estimated wind force corresponds to the pounds pressure on a square 
foot of surface. The nine degrees of wind force, thus estimated, 
are as follows : — 

A gentle breeze - - - - - 0*3 

A light breeze, the air being in sensible motion - 0*5 

A brisk or moderate breeze - - - - 0*7 

A strong breeze - - - - - 1*0 

A hard wind - - - - - 2*0 

A moderate gale - - - - - 3*0 

A strong gale - - - - - 4*0 

A heavy gale - - - - - 5*0 

A great storm - - - - - 6*0 

The strength or force of the wind is thus estimated and con- 
verted into numbers. The following Table shows the weekly 
results : — 
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We learn from this Table that the differences between the esti- 
mated forces of the wind at the extreme south and north stations are 
small, but that at the intermediate and low stations the estimated 
force has at all times been much less. It is not, however, to be 
expected that these results are strictly accurate, from irregularities 
due to local causes and the unavoidable errors of observation. 
In order to lessen their influence, the results from Sydenham, 
Lewisham, Bexley, St. Pancras, and Highgate have been com- 
bined in one group, and the results from the remaining stations 
in another group. The former would show the mean force of 
the wind at the outlying stations, and the latter at the central 
stations. These numbers were then converted into pounds pressure 
on a squaro foot of surface by the following Table : — 

0'25 by estimation, corresponds to 1 oz. pressure on a square foot 
0*50 „ „ 4 oz. 

0*75 „ „ 9 ozs. 

.1-00 „ „ lib. 

1-5 „ „ 2] lbs. 

2 „ „ 4 lbs. 

In this way the next Table was formed. 
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TABLE XXXIII. — Showing the Mean Force of the Wind by Esti- 
MATiON, and in lbs. Pressure on a Square Foot of Surface, at the 
Boundary and Central Stations. 





Mean Fobce ( 


OP THE WlKD 




Cstimatiirl 


In pounds pressure on a 


General 


1854. 

FfilUOD. 


^b^V7 V*Ar 




square foot of sur&ce. 


Direction 
of the 


Northern 




Northern 




and 


Central 


and 


Central 


Wind. 




Southern 


Stations. 


Southern 


Stations. 






Stations. 




Stations. 












lbs. oz. 


lbs. oz. 




July 1 to July 6 - 


1-5 


• • 


2 4 




s.vv. 


July 7 to July 11 


0-7 


• • 


8 




N.N.K. 


July 12 to July 22 


1-3 


• • 


1 8 




W.S.W 


.July 23 to July 29 


1-1 


• • 


1 3 




N.E. 


July 30 to August 2 - 


1-5 


• • 


2 4 




S.W. 


August 3 to August 8 - 


1-2 


• • 


1 7 




N.N.E. 


August 9 to August 24 


1-6 


t • 


2 6 




S.W. 


August 25 to Sept 11 - 


0-8 


• • 


10 




N.E. 


Sept 12 to Sept 26 - 


1-2 


0-5 


1 7 


4 


W.SW. 


Sept 27 to October 2 - 


0-5 


0-3 


4 


H 


E.S.E. 


October 3 to October 6 


1-2 


0-5 


1 7 


4 


S.W. 


October 7 to October 10 


0*8 


0-4 


10 


2i 


E.N.E 


October 11 to Nov. 12 - 


1-1 


0-4 


1 3 


2i 


S.W. 


Nov. 13 to Nov. 16 - 


0-6 


0-5 


6 


4 


S.E. 


Nov. 17 to Nov. 20 - 


1-6 


0-6 


2 4 


6 


N.E. 


Nov. 21 to Nov. 23 - 


I'O 


0-5 


1 


4 


S.VV. 


Nov. 24 to Nov. 26 


0-7 


0-4 


8 


2i 


N. 


Nov. 27 to Dec. 31 


0-9 


0-6 


13 


6 


W.S.W. 



From these results it would appear that the force of the wind has 

been very much less at the stations of low elevation than over the 

high and outlying stations. The ratio of estimated force is as 2^ to 1. 

The difference of force is, however, more clearly shown in the num- 

ber8jn the third and fourth columns, showing the simultaneous pressure 



on n sqnnri? font of surface at tlje two groups of j^tationa. From 
these it appears that during the wltidy period following tlic almost 
calm weather cndiag September 11, whilst the average presaure 
at the boundary stJitiona was 1 lb. 7 ozs., it was only ^ lb. on the same 
Burfftcc at those situnted in the heart of London ; and similar iliffer- 
ences of pressure are shown in the other nnmbers ol' this Table. 

that for ihc greater number of hours in the night the air must have 
been in an absnlutoly calm state, mid that in the periods from August 
25 to Scptenilicr II, September 27 to October 2, and from Oetober 7 
to November 12, there was an upper but no under current of air. 

It is now neceesary to compare the velocity of the air in its doily 
motion during the period nndcr investigation with the average velo- 
city fur the snrnc period of the yeai", as determined from a series of 
obBerralions. 

Velocity of the Atr. 

'Ilie horizontal movement of the air was determined daily by 
tbe am of Whewell'a anemometer, at the Koyal Ob8er\atory Green- 
wich. It has been in use Bince ihe year 1845, from which time 
the daily movement of the air has been aacertjiincd. The following 
Table shows the average movement of the air, ns found from tbe 
obwrvations of the years fi-oui 18i5 to 1853 inclusive. 

TABLE XXXIV.— SnomxG the Avehace Daily Horizontai. 
MovEMKNT of the Am. 




D.yrf 


July. 


Angilst. 


Stpwmber. 


October. 


Xovcmlwr. 


December. 




t 

9 
3 
4 
S 

6 
7 

9 
10 
11 
l> 
13 
H 
IS 
IS 
17 
IB 
■9 
90 
91 
19 
93 
94 
94 
9S 
97 
98 
» 
30 
SI 

Hmm- 


miles. 

168 

134 

71 

n 
lis 

HO 
125 

78 
lUU 

98 
98 

lio 

I3l 
118 
1ST 
IDS 

94 

83 
III 

114 

!S 

»3 
110 


mile*. 
G7 
85 

se 

96 
107 
106 
116 
135 
101 
141 

83 
103 

los 

93 
97 

las 
i«ii 

138 
117 

86 
193 
161 
131 

98 

SB 

84 

SI 


109 
109 
81 
79 

Bi 

66 

8G 
86 
67 
100 
77 
hi 

86 
104 

95 
93 
97 

lis 

94 
8(1 
66 
97 
19) 
115 
91 
191 
193 


105 
98 
110 
143 

lis 

1S8 
158 
134 
151 
194 
99 

101 
108 
90 
67 
134 

117 
194 
146 
130 
146 
1S6 
103 
B» 
118 
96 
H4 
99 
88 


milM. 
108 
111 
98 
117 
159 
142 
171 
US 
103 
107 

94 

83 

B« 
106 
153 
167 
146 
159 
169 
119 
157 
145 
137 
1G3 
117 
109 
131 
19S 
137 


mUes. 

141 

144 

116 

159 

IM 

167 

147 

138 

138 

158 

197 

109 

no 

161 
183 
1B3 
136 
133 
14S 
133 
109 
lOT 

71 

71 
106 

171 

101 
89 
108 

106 
9S 


105 


105 


91 


lis 


193 


129 




i 
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TABLE XXXV. — Showinq the Hobizontal Movement of the Air. 







Horizontal Movement of the Air in 


Miles. 


Dftjgofthe 
































idaath. 
















The whole or 


N. 


N.E. 


E. S.E. 


S. 


S.W. 


W. 


N.W. 


part of the 


"' 
















day calm. 




miles. 


miles, m 


lies, miles. 


miles. 


miles. 


miles. 


miles. 




Jul^ 1 




• « 


• • • • 


15 


. • 


* . 




calm. 


2 




• . 


. • • • 


40. 


. . 


. . 




calm. 


3 




« • 


• . • . 




95 


• • 




calm. 


4 




. . 


• • • • 




42 


43 




— . 


5 




• . 


. • • . 


72 


. • 


73 




— 


6 




• * 


. • • • 




45 




. . 




7 




• • 


light 










calm. 


8 




. • 


. . • • 










calm. 


9 




• . 


• . • . 








9 


.calm. 


10 




45 


• • • • 








.. 


— 


11 


30 


30 


• • • • 










calm. 


12 






• . • • 






35 


35 


— 


13 






• • • • 






80 




calm. 


14 






. • • • 




135 








15 






• . • 




45 




45 


calm. 


16 






. » • » 




• • 


90 




— 


17 






• • • • 


30 


30 






calm. 


18 






* . • • 




53 


52 




.~. 


19 






• • • • 


70 


70 






• mmmm 


SO 




95 


• • • • 




• . 









21 






• • • • 




35 






calm. 


22 






• . • • 




65 






calm. 


23 






• • • • 




35 






calm. 


24 






10 










— 


25 




41 


i\ 




_ 






— 


26 


• 


25 


. . . . 










calm. 


27 




95 


• . • . 










— 


28 




85 


. . . . 










— 


29 


, , 


• • 4 


25 25 










calm. 


30 




• • 


• • • • 




120 


% 




-» 


31 




• • 


• • • ■ 




115 








Sums 


30 


416 1^ 


16 25 


227 


885 


373 


80 


Daily average, 
69 miles. 


Angast 1 


• • 


• • 


. . . • 




60 




• • 


, -, 


2 


• • 


• • 


• . . • 




55 




55 


— 


3 


• • 


80 


. . . . 








• • 


calm. 


4 


83 


. . 


. . . • 








82 




5 


50 


• . 


• • • • 








50 


— 


6 


37 


. • 


• . • a 








38 


calm. 


7 


10 


« « 


• • » • 










calm. 


8 




25 


. • » • 




25 






calm. 


9 




• . 


• • • • 




40 






calm. 


10 




. . 


• * . • 




• . 




75 


c^lm. 


11 




* . 


. . • * 




130 






~ 


12 




• . 


. . » • 


57 


57 






— 


13 




• • 


18 


17 


. • 






calm. 


14 




. « 


• . . * 




90 






calm. 


15 




• . 


• • • • 




50 






calm. 


16 




• . 


. . . . 




60 






calm. 


17 




• • 


* * . • 




• . 


30 




calm. 


18 




• • 


» . . . 




30 


80 




calm. 


19 




• • 


• • • • 




125 


• • 




— 


20 




. . 


» . . • 


28 


29 


29 




— 


21 




■ • 


t • • • 




115 


• • 




— 


22 




• • 


1 • • • 




70 


70 




— 


as) 

-24 1 


;.' / 


• • 


1 • • • 




190 


• • 




— 


• • • 


. f .. 


► - 


102 


lOJ 


.. - 


'■ '" -^ - - 
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Tablk XXXV. — Showing the Horizontal Movement of the Air — cont. 







Horizontal Moyement of the Air in 


Miles. 




T^Biai ^^f #I*A — 














AJmjm Ol ill€ 


















4 


^. K.E. 


E. 


S.E. 


S. 


S.W. 


W. 


N.W. 


The whole or 
part of the 
day calm. 


m 


iles. milet. 


miles. 


miles. 


miles. 


miles. 


miles. 


miles. 




Aagmt 25 


10 


• • 


• • 


• • 


• • 


20 


• • 


calm. 


26 i 


to 


• • 


• 4 




• • 


20 




20 


calm. 


27 1 


85 


• • 


• < 




• • 


t • 




• • 


calm. 


28 i 


10 


• • 


• « 




• • 


• t 




■ • 


calm. 


29 


10 


• • 


• < 




• • 


• • 




• • 


calm. 


30 


* • • . 


• • 


• 1 




• • 


50 




• • 


calm. 


31 


17 


• • 


• < 




• • 


18 




• ■ 


calm. 


Sams - 21 


)5 122 


• ■ 


18 


102 


1316 


252 


320 


Daily average, 
78 miles. 


September 1 i 


10 


• • 


• • 








• • 


calm. 


2 


> • • • 


23 


22 












calmu 


S 


22 




23 


• • 










calm. 


4 


60 






. , 










calm. 


5 


35 
















calm. 


6 


8 






7 










calm. 


7 


10 
















calm. 


8 


25 
















calm. 


9 


5 
















calm. 


10 


1 • • • 
















calm. 


11 


15 
















calm. 


12 


» • • 




70 




70 








— 


IS 


» • * 








150 








— 


14 










65 


65 






— 


15 










155 








«— 


16 










80 


80 






— 


17 










170 










18 










235 








— 


19 










180 








— 


20 ( 


M) 








60 










21 










. « 


73 


72 


— 


22 










40 


40 


40 


— 


23 










47 


• • 


48 




24 












150 


• • 




25 












17 


18 


calm. 


26 














• . 


calm. 


27 




17 


18 










. 


calm. 


28 
















. 


calm. 


29 
















. 


calm. 


30 
















. 


calm. 


Sum - ] 


100 180 


40 


133 


>• 

4 


1252 


425 


178 


Average per 
day, 77 miles. 


Oetober 1 










• • 




• • 


calm. 


2 








.". 1 .. 




• ^ 


calm. 


3 








..45 




45 


— 


4 








175 




• • 


— 


5 








.. 165 




• • 


^-^ 


6 


50 






50 




• * 


calm. 


7 


180 






• • • • 




• • 


— 


8 


1 • • • 


60 




.. ; .. 




• • 


— 


9 


• • • • 


40 




• • • • 


40 


• • 


— 


10 


» • • • 


• • 




.. ' 46 


47 


47 


■ — 


1 H ( 


12 


• • 


• 


» 




. 63 


. . 




• • 


— 
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Table XXXV. — Showing the Horizontal Movement of the Air— «onf. 



Bays of the 




Horizontal Movement of the Air in ! 


Miles. 






















Month. 


N. 


N.E. 


K 


S.E. 
miles. 


S. 


S.W. 


W. 


N.W. 


The whole or 
part of the 
day calm. 




miles. 


miles. 


miles. 


miles. 


miles. 


miles. 


miles. 




October 12 


45 


• • 




• • 


• • 


• • 


• • 


• • 


._ 


13 


• • 


• • 




■ 




• ■ 


• • 


• • 


• , 


calm. 


14 


• • 


• ■ 




• 




• • 


• • 


• 


• • 


calm. 


15 


. , 


• • 




• 




t • 


• ■ 


• • 


• • 


calm. 


16 


15 


t • 




• 




• • 


• t 


• • 


■ • 


calm. 


17 




150 




• 




• • 


• t 


• • 


• • 


— 


18 




• • 




• 




• • 


9 • 


• • 


160 


— 


19 




• • 




• 




• • 


78 


• • 


77 


— 


20 




• • 




• 




• • 


55 


55 


. * 


— 


21 




• • 




• 




• • 


77 


• • 


78 


— 


22 




t • 




• 




• • 


53 


• • 


52 


— 


23 




• • 




• 




• • 


55 


• • 


55 


— 


24 




20 




• 




• • 


20 


• • 




calm. 


25 




90 




• 




• • 


• . 


• • 




calm. 


26 








• 




• • 


10 


• • 




calm. 


27 








• 




30 


30 


• • 




calm. 


28 








55 


• • 


. • 


• • 




calm. 


29 








16 


17 


17 


• • 




ca^m. 


30 








70 


• • 


• • 


• • 




. — 


31 








25 


• • 


25 


• • 




calm. 


Sams 


122 


490 


100 


166 


47 


964 


142 


514 


Average per 
day, 82 miles. 


Norember 1 


• • 






• • 


7 


8 


• • 




calm. 


2 


• • 






52 


53 


• . 


• • 




— 


3 


• • 












38 


38 


39 


— 


4 


• • 












140 


• • 




calm. 


5 


• • 












25 


25 


25 


— 


6 


30 












• • 


30 




— 


7 


• • 












90 






— 


8 


• • 












125 






— « 


9 


52 












• • 




53 




10 


• • 












145 






— 


11 


26 












27 




27 


— 


IS 


25 












• • 






— 


13 








75 


75 


• • 






... 


14 








95 




• • 






calm. 


15 








32 




31 






M 


16 








15 




• • 






-— 


17 


62 


63 










• • 






.^ 


18 




165 










• • 






— 


19 




135 










• • 






— 


20 




65 










• • 






—> 


21 














150 






— 


22 














SO 


SO 




— 


23 




18 










18 






.— . 


24 


100 






, 






• • 






— 


25 


115 












• • 






_- 


26 


10 












• • 






-— 


27 


• • 












85 






.^ 


28 


• • 












255 


, a 




_ 


29 


• • 












135 






—m. 


SO 


• • 
420 










» • 


155 




^ , 


— 


Soins 


446 


• • 

• 


269 


135 


1457 


123 


134 


Average per 
day, 86 miles. 
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TABLE XXXY, 









o - 


















Bftjrtoftlie 






Horixontal Moyement of the Air in ' 


MUes. 






















Hootb. 


K. 
miles. 


K.E. 


E. 


SJJ. 


S. 


S.W. 


W. 


N.W. 


The whole or 
part of the 
day calm. 




miles. 


miles. 


miles. 


miles. 


miles. 


miles. 


miles. 




December 1 












• • 


185 


. • 


— 


S 


« « 














80 


80 


. . 


— 


3 
















137 


138 


• • 


— 


4 
















145 


145 


• • 


-— 


5 
















245 


. • 


• • 


— 


6 
















83 


82 


. . 


— 


7 


62 














• • 


63 


• • 


— 


8 
















165 


• • 


• . 


— 


9 
















• • 


113 


112 


— 


10 


48 














• • 


• • 


. . 


— 


U 




- . , 












160 


• . 


. • 


— 


12 
















75 


75 


• • 


— 


13 
















265 


• • 


• • 


— « 


U 
















290 


• • 


. . 


— 


15 
















163 


162 


• . 


— 


16 
















83 


• • 


82 


— 


17 
















78 


77 


• • 


— 


18 


122 














123 


• . 


• • 


— 


19 


35 














35 


. . 


35 


— 


SO 


70 




,. 










. . 


. . 


70 


_ 


21 
















105 


105 




i— 


22 
















125 


125 




— 


23 
















40 


• • 


40 


— 


24 








^ 








• • 


230 




— 


25 
















no 


110 




— 


26 
















113 


112 




~— 


27 
















• • 


80 




— 


28 


22 














• • 


23 




— 


29 
















52 


53 






SO 
















42 


43 




— 


31 






1 








• • 


300 




— 


Smnf 


359 


47 


• • 


• • 


• . 


2714 


2301 


339 


Ayerage per 
day, 186 miles. 



The directions of the wind from day to day are shown in these 
Tables, as well as the horizontiil movement of the air in miles. The 
figures in the lower lines show the number of miles the air has 
moved in each direction, referred to eight points of the Azimuthal 
Circle, and the average number of miles daily, independently of 
direction. By comparing the latter with those in the lower lines of 
Table XXXIV., it will be seen that in July, the daily motion of the 
air was less than its average by 36 miles ; in August by 27 ; in 
September by 14 ; in October by 34 ; in November by 42. lu 
December its velocity was greater by 57 miles daily. In July a 
calm was noted on 16 days ; in August on 19 days ; in September on 
17 days; in October on 13 days ; in November on 3 days, and none 
in December. Thus, out of the 123 days, from July 1 to October 31, 
a calm was noted on 65 days, or one half of the whole number. 
The exceptions to this oppressive state were, on July 3, 6, 19, and 
26; August 12, 14, 15, 23, 24; September 12 to September 24 » 

IL 
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October 5, 7, 8, 11, 17, 18, 19, 20, 23, 24, and 28. In July the 
greatest pressure on the surface of a square foot was 2 lbs. in one 
instance ; in August of 5 lbs. on the 24th ; in September of 7 lbs. on 
the 24th; and in October of 10 lbs. on the 18 th. 

In each month the sum of the velocities is the greatest with the 
S.W. wind ; the next in order, in July, was N.E. ; in August N.W. ; 
in September and October W. ; in November N.N.E. ; and in 
December N.N.W. 

By resolving the sum of the horizontal movements of the air for 
each of the compound directions of the wind into two component 
forces, by multiplying each force by the cosine of the angle which 
its direction makes with the cardinal, the following results are 
obtained : — 



1854. 
Months. 


Direction of the Wind. 


N. 


E. 


S. 


W. 


July - 


376 


448 


871 


1,121 


August 


627 


99 


1,032 


1,457 


September - 


3o8 


274 


994 


1,437 


October 


831 


564 


846 


1,187 


November - 


830 


505 


1,355 


1,248 


December - 


552 


31 


1,919 


4,460 



From these numbers it appears that in — 



T«u. f^^ S. horizontal movement! .„- ,1^., „ J and the W. exceeded! ^»« ^.,_ 
^"^yi exceeded the N. by 1 495 Miles j| the E. by } 673 Miles. 

Aug. .. 405 .. .. 1.358 ^ 

Sept 

Oct 

Nov. 

Dec. 



» 
11 
i» 



405 „ 

636 », 

15 „ 

525 „ 

1,367 „ 



»> 
11 
»» 
»» 



1,358 „ 

1,163 „ 

623 „ 

743 „ 

4.129 „ 



By taking the means of the numbers in liable XXXV. correspond- 
ing to the period during the continuance of each wind, and also those 
observed within the same periods, the next Table is formed, showing 
the relative horizontal movement of the air, as compared with its 
mean value. 
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Table XXXVL — Showing the Comparison of the Average with the daily 

obseiTcd Horizontal Movement of the Air. 



1S54. 
Period of Continuance. 


General 
Direction of 

Wind. 


Daily 

Iloriz jntal Movement 

uf the Air. 


Observed. 


D.ily 
Diffcrt'ncc 

from 
Averaj^e. 


July 1 to July 6 - - 
' "^ 11.- 

„ 12 „ 23 - - 

„ 24 „ 29 . - 

„ 30 to Aug. 2 
Aug. 3 „ 8 . - 

„ 9 „ 24 . - 

„ 25toSept.ll 
Sept. 12 „ 26 

27 - - - 

,*! 28 to Oct. 2 
Oct. 3 „ 6 - . 
7 ,. 10 

„ 11 to Nov. 12 
Nov. 13 „ 16 

„ 17 „ 20 - . 

„ 21 „ 23 . . 

„ 24 „ 26 - . 

„ 27 to Dec 31 


S.W. 
N.N.E. 
W.S.W. 

N.E. 

S.W. 
N.N.E. 

S.W. 

N.E. 
W.S.W. 
E.S.£i. 

Calm. 

S.W. 
E.N.E. 

S.W. 

S.E. 

N.E. 

S.W. 

N. 

W.S.W. 


miles. 

71 

35 

88 

65 
101 

80 

96 

31 
132 

35 


132 
115 

83 

81 
122 

82 

75 
154 


miles. 

- 47 

- 83 

- 16 

- 34 
+ 12 

- 22 

- 11 

- 62 
+ 40 

- 80 
-136 

-h 7 

- 27 

- 31 

- 26 

- 37 

- 56 

- 64 
4- 26 



The sign — denotes below the average, and + above the average. 

From the numbers in this Table it will be seen that the velocity of 
the air has been much less than usual. From July 1 to September 1 1, 
with the exception of the four days between July 30 and August 2, 
it was moving with a diminished rate, and at times its velocity was 
Tery small, particularly in the period from August 25 to Sep- 
tember 11, when its velocity was one- third only of its average; 
and in that of September 27 to October 2, when its velocity was 
only one-fourth part of its average for those days. These periods 
were the calmest within the series, and it is found in the preceding 
section tlmt, although there was a slight upper current at high places, 
there was none at low ; at the latter there was a dead calm, and the 
air was stagnant. 

JElectnciti/, 

Till the end of September instruments for the observation of 
atmospheric electricity could not be obtained. At this time delicate 
and sensitive electrometers, made by Watkins and Hill, were 
8upplie<1 to six stations. Unfortunately one of them became 
deranged, and was not ag.iin in order till the end of November 
The following Tables give the results for every day. 

£2 
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TABLE XXXVTL— Showiko the Electricity of the Atmosphsri at the 

several Statioks. 



IlOHTH 

▲lo) Dat. 



October 



September 1 

8 

S 

4 

5 

6 

7 

8 

9 

10 

11 

18 

13 

14 

16 

16 

17 

18 

19 

80 

81 

88 

8S 

84 

85 

86 

87 

88 

89 

80 



1 
8 

S 

4 



Lewiahjyn. 



7 
8 
9 
10 
11 
18 
13 
14 
15 
16 
17 
18 
19 
80 
81 
88 
83 
84 
85 
26' 
87 
88 
29 
80 
31 



VBT. P. 

var. p. 
mod. P. 
mod. p. 
mod. p. 
mod. p. 
mod. p. 
mod. 
mod. 
moJ. 
mod. 
slight 




mod. 
mod. 
v»r. 
mod. 


mod. 
var. 
mod. 
Blight p. 
var. p. 
mod. 
▼ar. 
mod. 
var. 
var. 
str. 



MiUbank. 



p. 
p. 
p. 
p. 



p. 
p. 
p. 
p. 

p. 
p. 
p. 



Board 

of 
Health. 
White- 
hall. 



St. 
Thomas's 
Hospital* 



p. 
p. 
p. 
p. 
p. 
p. 



Poplar. 



0-1 V. 
0-8 P. 
0-1 P. 



var. 
str. 



p. 
p. 



var. p. 
mod. p. 
weak p. 



6 str. p.x. 



str. 

mod. 

str. 

str. 

var. 

str. 

str. 

str. 

weak 

mod. 

mod. 

mod. 

str. 

weak 

str. 


mod. P. 
str. p.if. 
str. N. 
mod. N.P. 
var. p. 
str, P. 
str. P. 
mod. p. 
str. p. 



p. 
p. 
p. 
p. 
p. 
p. 
p. 
p. 
P. 
p. 

2C. 
P. 
P. 
P. 
P. 



str. p. 
mod. N. 
mod. K. 
mod. p.x 
mwl. s.r. 
mod. p. 



0*25 

0*05 

0-2 

0-1 

0*05 

0-2 

0*05 

0*2 

0*05 

0-1 
0-2 
0*15 
0-1 
01 


0*75 
0-05 

0*2 

0-15 

0*1 

0-1 
0-1 

0*2 

017 

005 

0*07 
0-1 



P. 
H. 
P. 
V. 
V. 
P. 
V. 
P. 
P. 

P. 
P. 
P. 
P. 
P. 



P. 
P. 

P. 
P. 
P. 

P. 
P. 

P. 
P. 
P. 

P. 
P. 



1-0 


P. 


0-5 


P. 


0-7 


P. 



1*4 P. 



0-4 
0*5 
0-9 
1*5 
1-2 
0-6 


0-2 
10 
0*2 
0-7 
0-2 
1-7 
0-3 
1-3 
10 


0*1 
0-2 
1*1 
0*4 
0*9 
1-4 



P. 
P. 
P. 
P. 
P. 
P. 

P. 
P. 
P. 
If. 
P. 
P. 
P. 
P. 
P. 

P. 
P. 
P. 
P. 
P. 
P. 



St. 
Mary's 

Hospital. 



Highgate. 



p. 
p. 
p. 



p. 



p. 



0'5 P. 




0.1 V. 


0*85 








1-0 








slight K. 


slight !r. 
slight P. 
slight P. 
1-0 
1-0 


0-6 
1*5 











P. 
P. 

P. 
P. 



P. 
P. 

P. 

P. 

P. 

P. 

P. 
P. 
P. 
P. 
P. 
K. 
P. 
N. 

feeble N . 

K. 
N. 
V. 



str. 







var. 



p. 
p. 

P. 
P. 
p. 
p. 
p. 
P. 
p. 
p. 
p. 
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TabuXI 


a:viL 


—a 


tunrinff tJ 


le Electr 


idty oft] 


he At 


moi 


iphere at 


the 










seTeral Stations— ccmt 


















Board 

of 
Health, 


St 






St. 






XOSTH 




Levidim. 


MiUbank. 


Thomas'^ 


Poplar. 


Mary's ] 


Sighgate. 




avdDai 


w 
• 








White- 
haU. 


Hoq)ital. 






Hospital. 






«iovcoilKr 


1 


ttr. 


p. 


mod. p. 


0-15 p. 












p. 






S 


weik. 


p. 


mod. p. 


0-07 P. 





— 







p. 






S 


vir. 


p. 


mod. p. 





1*0 P. 


— 







p. 






4 


rtr. 


p. 


mod. p. 
■tr. X. 


OOS p. 


0*2 H. 


— 














5 


vir. 


p. 


■tr. p. 


— 


0*5 P. 


— 




0*5 P. 









6 


mod. 


p. 


■tr. p. 


0-10 p. 


1-1 P. 


— 














7 


■tr. 


p. 


mod. p. 


O'lO p. 


0*9 P. 


— 




■tr. p. 


P. 






8 


■tr. 


p. 


■tr. p. 


0*10 p. 


0*1 P. 


— 














9 


■tr. V.P. 1 


mod. p. 


0-07 P. 


0*7 P. 


— 




0*25 P. 









10 


wtak 


p. 


getj. V. 
mod. p. 


006 P. 


0*7 P. 


— 














U 







mod. p. 
■tr. H. 


0*0S P. 


0*8 P. 


— 














IS 







mod. p.2r. 


— 


0*7 P. 


— 














IS 


mod. 


p. 


mod. p. 

* 


OOS p. 





— 







p. 






14 


■tr. V.P. 


mod. p. 
■tr. K. 


0*06 H. 


0*S P. 


— 














Ifi 


■tr. V.P. 


mod. 2r.p. 


0*06 V. 
1*6 P. 





— 




v.^tr.p. 


V. 






16 


■tr. v.p. 


■tr. p. 


0*SS P. 





— 




V. ■tr. p. 


p. 






17 


■tr. S.P. 


■tr. p. 


006 P. 





— 














18 


mod. 


p. 


— 


0*06 P. 


0-5 P. 


— 














19 


mod. 


p. 


— 


— . 


0*8 P. 


— 














10 


vir. 


p. 


— 


ois p. 


0*7 P. 


— 




• . 









1 


mod. 


p. 


■tr. V, 


0*15 P. 
0*40 V. 


0-4 P. 


— 




0*75 P. 


p. 






ts 


■tr. 


p. 


■tr. p. 


0*28 P. 





— 




▼. ■tr. p. 


p. 






S3 


■tr. 


p. 


mod. p. 


0*8 P. 





— 




0*75 P. 









S4 


■tr. 


p. 


■tr. p. 


0*12 P. 





— 




0*5 P. 









S5 


▼ar. 


p. 


mod. p. 


001 P. 





— 







. 






S6 


■tr. 


p. 


mod. p. 


— 


0*8 P. 


— 




0-5 P. 


var. P. 






S7 


■tr. 


p. 


mod. 5.P. 


0*8 P. 


0*1 P. 


— 




1 P. 


p. 






S8 


■tr. 


p. 


mod. p. 


0-07 P. 





— 




0-5 P. 


P. 






29 


mod. : 


pjr. 


mod. p. 
■tr. V. 


0*12 P. 





— 




0*75 P. 


P. 






ao 


mod. 


p. 


mod. p. 


0*07 P. 


0*7 P. 






0*5 P. 


P. 




Deecmber 


1 


weak 


p. 


m«xl. p. 
■light N. 


0*07 P. 


O.S P. 


— 




slight P. 


V. 






s 


weak 


p. 


mod. P. 


0*10 P. 


1*1 P. 


— 







ir. 






s 


weak 


p. 


mod. p. 


— 


0*4 P. 


mod. 


If. 


0*25 P. 


P. 






4 


mod. 


p. 


mod. p. 
■tr. N. 


0*1 p. 


0*9 P. 


mod. 


9. 












6 


mod. 


p. 


mod. p. 
■tr. N. 


0*07 P. 


0-7 P. 




P. 


weak p. 


P. 






6 


mod. 


p. 


■tr. p. 


0*15 P. 


05 P. 


str. 


K. 


0*26 P. 


P. 






7 


■tr. 


p. 


«tr. P.if. 0*17 P. 


1*4 P. 


mod. 


3f. 


0-5 P. 


var. 






8 


mod. 


p. 


•tr. p. 0-06 P. 


0*1 P. 


mod. 


H. 





p. 






9 


mod. 


p. 


mod. If. 
■tr. p. 


007 P. 


0*2 P. 


mod. 


V. 





▼ar. 






10 


■tr. 


p. 


■tr. P. 


.^ 


0*6 P. 


mod. 


V. 


— . 


•. 






11 


■tr. 


p. 


■tr. K.P. 


OSS p. 


1*5 P. 


mod. 


H. 


— 


.. 






IS 


■tr. 


p. 


■tr. P.5. 


0*26 P. 


0*1 P. 


mod. 


H. 


— 


^_ 






IS 


mod. 


p. 


■tr. p. 


0*17 P. 


01 P. 


mod. 


H. 


— 


_ 






14 







slight P. 


0-0 


0*0 


mod. 


H. 


— 


— 






15 







8tr. P. 


005 P. 


1*0 P. 


mod. 


H. 


.— 


_ 






16 


mod. 


p. 


slight 5. 
str. P. 


0*02 P. 


0*9 P. 


— 




— 


— 






17 


mod. 


p. 


str. N. 


— . 


0-2 P. 




H. 


^ 


^ 






18 


mod. 


p. 


sUght P. 


0*10 p. 







V. 


_ 


_ 






19 


mod. 


p. 


str. P. 


0*15 P. 


2*4 P. 




H. 


— 


_ 






SO 


mod. 


p. 


mod. P. 
str. N. 


0*06 P. 







V. 


— 


— 






SI 


mod. 


p. 


str. If. 
slight P. 


007 P. 







w. 


— 


— 






2S 


mod. 


p. 


sir. p. 


0-02 P. 







H. 


— 


— 






n 


mod. 


p. 


str. p. 


0*15 P. 


0*2 P. 




H. 


— 


_ 






Si 


mod. 


p. 


■tr. V. 


_ 


0*8 P. 




ir. 


— 


P. 






S5 


mod. 


p. 


■tr. P. 


>— » 







H. 


— 









S6 


mod. 


p. 


■tr. P.N. 


0-12 P. 


0*4 P. 




ir. 


— 


P. 




TJ 


mod. 


p. 


str. V. 


0*12 P. 


0*5 P. 




V. 


— 







S8 


mod. 


p. 


str. H. 


0'20 P. 


0*8 P. 




K. 


— 







S9 


mod. 


p. 


str. N. 


0*26 P. 


0*8 P. 




K. 


— 







80 


mod. 


p. 


■tr. p. 


0*10 P. 







»*l - 


I p- 




SI 


1 mod. 


p. j ■tr. jr. 


— O'l P. \ - 


• \ - 


x-- 


\ 



70 

From these Tables we learn that at Lewisham in September 
positive electricity was present on 27 days, and on three days not at 
all. In October it was positive on 28 days, negative on 2 days, both 
positive and negative on 3 days, and on one day none at all. In 
November positive electricity was present on 22 days ; both positive 
and negative on 6 days, and none at all on 2 days. In December 
positive on 29 days, and none on 2 days. Then out of 122 days, from 
September 1 to December 31, common positive electricity was shown 
on 103 days, negative on 2 days ; both negative and positive on 9 days, 
and on 8 days none was shown. Its strength was moderate and 
weak in September ; frequently strong from the 6th of October till 
the beginning of December, and moderate and weak throughout this 
month. 

At the Board of Health observations were began on September 28 ; 
and from this time to the end of the year, positive electricity was 
noted on 70 days, and negative on 7 days ; on three days none at all. 
At Millbank Prison observations were began on October 26, and 
positive electricity was noted on 55 days, negative on 31, and none 
on three days. 

At St. Thomas's Hospital positive electricity was noted in October 
on 24 days, negative on 1 day, and none on 5 days ; in November 
positive electricity on 17 days, negative on 1 day, and none on 12 
days ; in December positive on 25 days, and none on 6 days. Thus 
out of 92 days, from October 1, positive electricity was noted on 
66 days, negative on 2 days, and none at all on 23 days. 

At St Mary's Hospital the observations began on October 1, and 
ceased on December 9 ; within this interval on 28 days positive 
electricity was noted, on 3 days negative electricity, and on 36 no 
electricity at all. 

At Highgate the observations began on October 1, and with the 
exception from December 10 to December 23, continued to the end 
of the year. Positive electricity was noted 44 times, negative 9 
times ; on 23 days the instrument was unaffected. 

It is desirable to direct some attention to those days on which 
negative electricity was noticed at some stations and positive at 
others. On October 3, 4, and 5, negative electricity was noticed 
at the Board of Health ; on the 6th negative electricity was shown 
at lihe low stations and positive at the high; on the 12th, 14th, 15th, 
and! 16th, negative electricity was noticed at Highgate, and positive at 
oth^r stations; on the 17th negative at Lewisham and Highgate, 
and positive at intermediate stations; on the 18th positive at south 
stations and negative at north ; on the 20th negative at St. Mary's 
Hospital and positive elsewhere ; from the 27th to the 30th negative 
at Millbank Prison. On November 4th the electricity was positive 
and negative at the different stations, and variable in strength ; on 
the* 2 1st it was negative at Millbank and the Board of Health. In 
December it was negative at Highgate on the 1st and 2d, and was 
frequently negative at Millbank Prison, and almost always negative 
at Poplar during the month. With these exceptions, the observations 
^/atmospheric electricity taken at the several stations were in close 
accordance w' ' >ther, both in kind and in tension. 
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OzoRe. 

I rejoice that the persevering spirit of inquiry which distioguUhes 
the present age should have added nnuther meteorological element of 
JmreBligatioD to the preceeding, one too, wbtch if somewhat verging 
B tlie tield of chemical inquiry, proiaises to be a subtle and im- 
nt agent in aid of this research into the natuie and extent of 
DTolc^cal influences upon the rise and progress of cholera. 

Mt these inducnccii arc great it is not possible to doubt, and equally 
im|ioasibte it \b to believe that uucombined with others they are 
sulHcient to account for the Gudden and formidable growth of a disease, 
which iu a few weeks from hitherto unexplained causea rises with 
giant Btridca into a devastaiing power, more formidable than nny our 
country has yet known, and w^hich ivith even greater rapidity hae 
sabeiflcd.to be renewed, when we know not, unless a series of investi- 
^tioos like the present sliiill reveal to us the conditions of its rise and 
progress. The conjoining here a link of inquiry from a field ao fraught 
wttE importance to the entire investigation as that of chemistry, I 
'der greatly in aid of tliis inquiry, and purpose to discuss the 
B observations iit my command with the utmost rigour. 
tone, first discovered by Dr. Schonbein in 1848, has since that 

e in England been sedulously investigiited by Dr. Moffht. This 
indefatigable observer considers it to exercise an important influence 
on tbe animal economy, and believes that it may be found a means of 
mateTially inducing or modifying diseased actions, in which opinion 
he ia supported by Dr. Schonbein. 

In order to investigate the daily developments of this agent in the 
atmosphere during the epidemic of cholera, strips of test paper, as 
purchased from Mr. Cox at Peckhani, and which he assured me he 
tiad received direct from Professor Schonbcin^s agent, were distri- 
buted to oil tlic metropolitan stations ; and other test papers, pre- 
pared by Dr. Motlat himself, were similarly distributed. The 
oiroctions for noting the presence and measuring the amount of 
oione are very sim|)le, being the free exposure to the atmosphere 
(pnotccted from rain and the direct rays of the sun) of a email strip 
« dry iiaper, previously saturated with a solution of starch and 
ebemicaliy pure iodide of potassium. The discoloration of this paper 
OQ exposure, tu brown, or when immersed in water, to purple, attests 
the prescni.-(^ of ozone, and ttie degree of discoloration its intensity 
and amount, these changes in the paper are caused by the iodine being 
sot frei', through its power of oxidising the potassium of the iodide. 

In the course of the observations, a test paper of each kind was 
exposed in the morning and evening daily at every station. It was 
fbond thai the papers prepared by Dr. Moftiit, were more sensitive 
than those of Dr. Schouboin, and accordingly indicated the presence of 
Oione when none was indicuted by those of Sehonhcin. The follow- 
ingrcsulls arc thcrefori' based entirely on Moffat's papers. 

From August 24 till Seiitember 4 there waa no ozone at any 
■Uition near tha metropolis, and very little at any station over llic 
oountry ; a little was shown on Septeinber 5, and from this timcntler- 
wuds was exhibited generally. It was most abundant on September 
24, October 7, 8, 1 1, 18, S5, November 19, 20, 24, 25, and 20. 

Tite following Table shows the mean nmount in each week, th« 
greatest vUeusUy being n?present(Hl by 10, 
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From this Table we learn that the amount of ozone at all stations 
of low deYalaon lias been insignifieanty and that at many places near 
the iiTer no trace of it at all dbs been detected throughout the whole 
of the cholera period. On the other hand, at places of high eleyation, 
onme has been shown nearly at all times, and at other and interme- 
fiate stations has been shown occaaonally. The presence and amount 
of oione^ from these obsenrations, would seem to be graduated by 
Ae devation, and to increase as we ascend from the lowest to the 
Ugliest ground. 

JRaitu 

The fSdl of rain over the metropolis I considered would be su£B- 
eiently well determined by having observations made at two stations 
to tbe north, and two to the south, with the ad^tion of observations 
from three or four of the central stations. The next Table gives the 
results of the rain-fall at these places. 
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The numbers in the lowest line give the weekly fall of rain over 
the Metropolis. By comparing the results from each station with 
these values, it will be seen, that there is, for the most part, a close 
agreement in the amount of rain-fall ; the most remarkable difference 
is that shown in the week ending August 5, between the two stations 
of St. John's Wood and Enfield, the former showing an excess above 
the mean of 0*56 inch, and the latter a deficiency below it of 0*76 inch. 

Out of the 136 days, between July 12 and November 25, rain 
fell on 43 days; it fell plentifully on August 1, 3, and 4; Sep- 
tember 13; October 6, 19, 25; and November 16. On August ;3, 
the fall amounted to 1*4 inch; it fell scantily on 18 days, each fall 
being less than four-hundredths of an inch, and on 7 other days it 
was less than one-tenth of an inch. In the period from August 24, 
(on which day rain fell to the depth of 0'02 inch,) till September 12, 
no rain fell, and none fell between September 23 and October 6. 
The quantity of rain which fell in September was much below the 
average. On 93 days out of the 136, ending November 25, no rain 
at aU felL 

It is desirable, before proceeding further with the rain-fall, to know 
its average amount at one or more stations within the Metropolitan 
^tricts, as deduced from the mean of several years. For this purpose, 
I have two series of observations, the one at St. John's Wood, taken 
by George Leach, Esq., and the other at the Royal Observatory, 
Greenwich ; the former station is situated to the north and the hitter 
to the south of London, both series extending without interruption 
over 15 years. The results of these two series are shown in the 
foUowing Tables. 

TABLE XL — Monthly Fall of Rain at the Royal Observatory, 
Greenwich, in Inches, from the Year 1840 to 1854. 



Yeabs. 


Jan. 


Feb. 


Mar. 


April. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct 


Nov. 


Dec. 




in. 


in. 


in. 


in. 


in. 


in. 


in. 


in. 


in. 


in. 


in. 


in. 


1840 


2-4 


1-2 


0'3 


0-1 


2-1 


1-5 


1-7 


1-1 


2-9 


1-6 


2-9 


1-6 


1841 


2-1 


1-3 


1-3 


1-9 


21 


2-7 


3-6 


2'2 


4-0 


6-0 


3-7 


2-4 


1843 


1-0 


11 


1-9 


0-4 


21 


1-0 


3-0 


1-8 


4-0 


1-4 


4-2 


0-7 


1843 


1-4 


2-4 


0-5 


1-7 


3-8 


1-3 


2-4 


3-6 


0-5 


4-3 


2-3 


0-4 


1844 


2-4 


2-3 


2-9 


0-4 


0-4 


1-8 


2-8 


2-0 


1-2 


40 


4-3 


0-4 ! 

1 


1845 


2-4 


0-9 


1-5 


0-6 


2-2 


1-9 


1-9 


3-1 


2-1 


1-4 


2-4 


2-0 i 


1846 


2'8 


1-6 


0-9 


3-1 


1-5 


0-5 


1-5 


4-0 


1-8 


5-1 


1-5 


1-1 


1847 


1-4 


1-4 


0-8 


10 


1-4 


1-5 


0-7 


2-0 


1-6 


2-0 


2*0 


2*0 


1848 


1-2 


2-6 


31 


3-4 


0-4 


3-5 


2'0 


4-3 


2-4 


3-5 


1-2 


2*6 


1849 


1-6 


2-2 


0-5 


2-2 


3-9 


0-2 


2-9 


0-5 


3-3 


2-7 


1-5 


2-4 


1850 


1-2 


1-3 


0-3 


2-3 


2-4 


0-9 


2-9 


1-9 


2-3 


1-4 


2-5 


1-3 


1851 


2-7 


1-2 


41 


2-3 


0-8 


1-3 


4-3 


1-5 


0-4 


1-8 


0-6 


0-6 


1852 


3-6 


0-9 


0-2 


0-5 


1-9 


4-6 


2-3 


4-4 


3-8 


3-8 


60 


2*2 


185.1 


2-0 


0-9 


1-5 


3-1 


1-6 


2-8 


6-0 


2-2 


2-4 


4-3 


1-5 


_ 1 
0-7 


1854 
Meuii - 

1 


1-7 


IM) 


0-4 


0-6 


3-3 


1-0 


1-7 


2-9 


0-7 


2-6 


1-4 


1-4 


2-0 


1-5 


1-3 


1-6 


2-0 


1-8 


2-6 


2-5 


2'2 


3-0 


2-5 


1-4 



\ 
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TABLE XLI. — ^Monthly Faxl of Bain at St. Johk's Wood, in Inches, 

from the Year 1840 to 1854. 



Tbark. 


Jan. 


Feb. 


Mar. 


ApriL May. 


June. 


July, 


Aug. 


Sept 


Oct 


Not. 


Dec 




in. 


in. 


in. 


in. 


in. 


in. 


in. 


in. 


in. 


in. 


in. 


in. 


1840 


2-9 


1'3 


0-3 


0-3 


2-2 


1>7 


2-0 


1-5 


2-7 


1-3 


3-7 


0-6 


1841 


3-1 


1-1 


1-1 


1-7 


2-3 


2-5 


2-6 


2-6 


3*8 


4-7 


3-3 


2*2 


1842 


1-0 


1-4 


2-0 


0-3 


2-0 


2*2 


2*1 


3-8 


3-9 


2*0 


4-9 


0-8 


1843 


1-3 


2*6 


0-5 


1-9 


5-2 


1-2 


2-2 


3-7 


2-1 


4*2 


2-1 


0-6 


1844 


2'3 


2*6 


2*5 


0-4 


0*3 


1-3 


2-9 


1-7 


ri 


3-9 


3-0 


0-4 


1845 


3*2 


1*1 


1-6 


1-0 


2-3 


1-4 


2-4 


2-6 


1-5 


1-5 


2-3 


3-0 


1846 


3*4 


1-4 


1-1 


3-7 


1-5 


1-0 


1*6 


5-8 


1-7 


5-4 


1-6 


1-2 


1847 


1-3 


1-0 


0-9 


l-l 


1-8 


1-6 


0*8 


1*4 


1-8 


1*9 


1-3 


1-9 


1848 


1-1 


3-1 


S-4 


2-8 


0-2 


3-3 


2-2 


5-1 


2-0 


3-4 


1-1 


2-2 


1849 


2*0 


2*6 


0-7 


1-9 


3-5 


0-5 


2-9 


0-8 


2-8 


1-2 


1-4 


1-9 


1850 


1-0 


1-0 


0*3 


2*6 


2-0 


1-1 


2-6 


0-8 


2-4 


1-7 


2-1 


1-5 


1851 


3-5 


1-0 


4-3 


1-6 


0*6 


1-2 


3-7 


2-9 


0-4 


2-1 


0*4 


0-6 


1852 


3-5 


1-0 


0-3 


0-8 


1-8 


5-7 


2-5 


3-7 


3-6 


3-9 


6-7 


2-1 


1853 


2-7 


1-1 


1-7 


3-1 


2-2 


2-4 


5-2 


1-8 


2-1 


4-3 


1-3 


0*6 


1854 
Means - 


2*3 


1-0 


0-4 


0-4 


3-7 


l-l 


2-7 


2-8 


0-7 


2*4 


1-3 


1-7 


2*3 


1-5 


1-4 


1-6 


2-1 


1-5 


2*6 


2-9 


2*2 


2-9 


2*4 


1-4 



The numbers in the lowest line in each of these Tables give the 
mean monthly fall of rain, and by taking these means, we have the 
mean monthly fall of rain over the Metropolis as follows: — 



TABL£ XLU ^Average Monthly Fall of Bain over London 



MOITTU. 


FaU of Bain. 


January - - - - - 
February - - - - - 
March . - - - - 
April - . - - - 

May 

June - - - - - 

July 

August - - - - - 
September - - - - 
October - - - - - 
November - - . - 
December - - . - 


in. 
215 
1*50 
1*35 
1*60 
205 
1-65 
2*60 
2*70 
2-20 
2-95 
2*40 
1-40 



The sum of these is 24*55 inches, which is the mean yearly rain- 
fall at London. 

The following Table gives the monthly fall of rain in the 
year 1854 at the Metropolitan stations, from which I received 
inuous registers. 



TABUS XLUX— M011THI.T Faix of Run over London in the Year 1824. 



Si*noF«. 


1-J 
1-7 
1-3 
2 3 

il 


1 

I'C 
0-9 

n-98 


1 

0-4 

0-4 
0-4 


1 

0-7 
DC 

0-4 
0-5 


3-6 

3-3 


1-2 

1-0 
I-O 

11 

ro 




1 
1" 


j 


i 

1-6 
1-4 

IS 

1-3 
1-2 


i 

in. 
1-4 

1-5 
1-7 


Lewidum- - - 
Boyal ObMTTitifrT - 
St. Mut'i Hoipital - 
St J<riii|-« Wood - 
ED&eld - - - 

Mom. - - 


1'7 2-S 
1-9 3-0 

1-3 1-8 


in. 
0-8 

0-7 
0-6 
0-? 


a-6 

2-6 
2-3 
2 4 

2-1 


.■SO 


' 


lOr 


l'94i-5B0-7l 


'-" 


1-3-1 


1-46 



The DUiDbeTe in the lowest line give the monthly tall of rain over 
the Metropolis during the year 1654. By comparing them with the 
Bumbera showing the mean iiioiithl;^ fall for London, it will be 
seen that there has bcAi a deficiency of rain in every month, except- 
inEui May and December. 

The faU of r^n in the Metropolis in the year 1854, was 18'62 
inches, being 5*93 lett than the avenge fidl for the year. 

Clouds, 

The amount of cloud was observed at most of the stations, and 
the results are in close agreement with each other. The results 
kre as follows, nn overcast sky being represented by 10 and a 
cloudless sky by 0, and intermediate states by intermediate 
numbers : — 



the two iTCcks onding July 1^, the amount of cloud vms 9 

tlm two weeks ending July 29, 

the four weeks ending Aug. 26, 

the two weeks ending Sept. 9, 

the two weeks ending St'pt. 23, 

the week ending Ht-pl, 30, 

the week ending Oelobcr 7, 

the week ending Oetober 14, 

the week ending October 21, 

the week ending October 28, 

the week ending Novendx-r 4, 

the weekending November 11, 

the weekending November 18, 

liie week ending Xovemher 2j, 

tlic wwk ending December 2, 

ihc week ending December 9, 

the week ending IX-ceniber 16, 
in the week ending December 23, 
In the week ending December 30, 

Compariton of the Mtleoralogy of London, Worcester, Liverpool^ 
Dimino, and Arbroath, 

Tlie foregoing section closes the amount of meteorological data I 
have been able to collect within the prescribed limits of time and 
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place. I am now going to institute a brief comparison of London 
meteorology with that of Worcester, Liverpool, Dunino, and 
Arbroath, for the same period. For the means of comparison I am 
indebted to the observations carried on under my superintendence 
by some of my best observers, members of the British Meteorological 
Society; the insufficiency of these observations to supply the re- 
quired data for this special investigation is to me a matter of regret, 
and arises from the circumstances that my inquiries hitherto have 
been directed to the study of meteorology as influencing climate, and 
scarcely at all to the meteorology of towns, which, as entering into a 
scheme for eliminating the laws of climate, would vitiate the accu- 
racy of results intended to be of general application. For this 
reason I have instituted observations upon the outskirts of cities, 
and as far removed from their influence as possible ; but that which 
is wanting to give value to the present inquiry is a definite know- 
ledge of the meteorological condition of the towns above mentioned, 
of which I have chosen Worcester and Liverpool as being visited 
by the Cholera at about the same time as the Metropolis, but to a 
less degree, and Dunino and Arbroath, as being far north, and 
enjoying a comparative if not total immunity from the ravages of 
the Great Devastator. 

To obtain the required knowledge, similar observations to those 
taken in the Metropolis should be instituted in the most considerable 
of our provincial towns, and more particularly in those where dis- 
ease and Cholera have been the most rife. We should then ascertain, 
whether a similarity of meteorological conditions attended a com- 
parative amount of Cholera, and whether, and if so to what extent, 
similar meteorological influences existing in the Metropolis extended 
to or found existence in the many populous cities and towns of the 
United Kingdom. 

Hjiving most completely under my daily observation meteorolo- 
gical records, applying to more than one hundred diiferent localities in 
Great Britain, I am able to estimate with tolerable accuracy the 
influence of geographical position upon climate, and the amount of 
abnormal departure due to local and unremovable causes. Had I, 
in addition, for as many years directed my attention to the meteo' 
rology of towns and cities, I should now have been in a position to 
bring forward a mass of evidence respecting the cause of their com- 
parative insalubrity, and have been enabled to perform more satis- 
factorily this important part of my inquiry. 

It should, however, be borne in mind that meteorological research, 
involving so much continuous and constant aid, is far too laborious to 
be taken up without the stimulus of some definite and ulterior 
object ; and the clear elucidating of the meteorological influences at 
work to cause the insalubrity of towns has until lately promised 
little repayment to those who would wish their amelioration. I 
have little hesitation in saying, that were the meteorology of our 
towns carefully ascertained and collated with that of the Metro- 
polis, and both together with that of the country generally, of which 
last I have a foundation of many years continuous observations, that 
in a short time we should be in a condition to elucidate a clear 
insight into the meteorological causes of Cholera, Influenza, and 



many phases of disease which now buret upon ua with the [-uilden- 
neaa and devastating power of a divine and wrathful visitation. 

TTie conditions most favourable t-j health in all cases are au average 
degrue of pressure, temperature, and humidity. A departure &oid 
these conditions at once tells upon the public health in a degree pro- 
portional to the amount of departure. Thus we see that in the 
country at large, iii obedience to the laws of climate, an equal degree 
of health is not always to be enjoyed, nor an equal degree of moitality 
to be expected. 

The more, therefore, in towns that these conditions are violated, the 
greater must be the departure from the standard of public health. 
That this standard is too widely departed from in many of our largest 
towns, is an undeniable fact, and an inquiry into the causes in opera- 
tion to produce it is greatly to be desired ; the more especially aa we 
, are well aware that it is among the lower orders of the population 
that the greatest mortality occurs, a fact which speakingly procliums 
the cauAb in a great measure to be remedial. 

That the miun causes of insalubrity arise from the violation of the 
climatic laws applying to the district, is evidenced by the comparative 
ealabrity of the outflkirta of towns, where the natural conditions of 
the difiirict are nearly always in force excepting when subjected to 
the impurities and disturbing town influeucea, which in certain states 
of the atmosphere dilfuae themselves over the environs. 

Our first care should be a comparison of the differences existitig 
between the more salubrioiis parts of the large and least healtliy towna |l 
and thoic particular districts which are least so. We should then find 
the actual amount of departure from the general laws of climate 
applying to the surrounding country, and ascertain with certainty 
tBe particular locahties within the city which give rise to the dis- 
turbing influences. This comjwrison has not jet been made, nor can 
it be, excepting by previously oiganieed arrangement. 

I will, Uierefore, proceed to compare briefly the meteorological 
phenomena of London with simultaneous phenomena at the places 
already mentioned, and which are Worcester, Liverpool, Duuino, 
and j^broath. 

The following are the positions of these places: — 



NtUHofFUcea. 


UtilBdc. 


r^ogitnde. 


Height 

ibove the 
leielof 

tbetoL 


Nnme« of the ObMn-en. 


London - - 
Woremter - 
Ltropool - - 
Dvnlno - 


SI as 

33 IS 
S3 SS 
GG IS 
S6 34 


3 to W. 
SOW. 
S 49 W. 
a 38 W. 


I3S 
37 

309 
50 


Vnrioas. 

Jamtt D. BtMej. Ecq., C.E. 
John Ilartnnp. Esq., F.RA.S. 
Dnvid Tennwl, E«i, tLB-i/LS. 
AleianieT Brown, Esq. 



The following are the results of this inveetigation : — 
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The Wind. \ 

The direction of the wind at the different stations was chiefl"^ 
S.W. ; its estimated strength was nearly the same at the differeiiT 
stations. Its velocity at Liverpool is shown in the following! 
Table : — i 



TABLE LIII. — Average daily Horizontal Motion of the Am at 

Liverpool Observatory. 



Year. 


January. 


February, 
miles. 


March. 


April. 


"May. 


June. 




miles. 


miles. 


miles. 


miles. 


miles. 


1852 


4G0-0 


445-6 


216-8 


223-4 


302-0 


325-5 


1853 


366-3 


288-2 


247-7 


408-6 


271-0 


233-1 


1854 


3G8-0 


460-7 


334-5 


307-6 


253-3 


302-3 



Year. 


July. 


August. 


September. 


October. 


November. 


December. 




miles. 


miles. 


miles. 


miles. 


miles. 


miles. 


1852 


250-6 


255-3 


269-2 


278-2 


303-2 


421-5 


1853 


365-5 


256-3 


302-0 


280-2 


236-0 


229-6 


1854 


248-4 


273-4 


300- 1 


317-3 


332-7 


• • 



These numbers do not agree with those for London in Table 
XXXIV. ; and we draw from them the fact that tlicrc has been no 
deficiency in the velocity of the air at Liverpool, although in Lon- 
don the motion was less than one-half its average. 
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Atmospheric Phenomena in relation to Cholera in the Metropolitan 

Districts in the Year 1854. 

Having discussed the difFerent meteorological conditions weekly 
which prevailed during the continuance of Cholera in the Metropolis, 
it is necessary to trace the progress of the disease weekly in connexion 
with the meteorology of the period. 

From the beginning of the year till the week ending July 8, the 
mortality from diarrhoea averaged 35 weekly; till this time 21 
deaths only had been caused by Cholera, and these were scattered 
over the 27 weeks from January 1. In the week ending July 15 
six cases of death from Cholera and 59 from diarrhoea were registered 
The weekly progress of the disease was subsequently as follows: — 



TABLE LVIIL —Showing the Number of Deaths in the Me- 
TEOPOLis from Cholera and Diarrhoea, in each week from 
July 1 to the end of the Year 1854. 











Number of Deaths 






1854. 
Week ending 






from 






Cholera. 


Diarrhoea. 






July 1 . 


. 







38 






8 - 


- 


- 


4 


59 






15 . 


- 


- 


6 


59 






22 . 


m 


- 


33 


79 






29 - 


- 


- 


180 


122 






August 5 


• 




488 


187 






12 - 


- 


- 


671 


237 






19 - 


- 


- 


772 


225 






26 - 


- 


- 


869 


245 






September 2 


- 


. 


1,646 


251 






9 . 


- 


- 


1,869 


289 






16 . 


- 


- 


1,527 


252 






23 - 


- 


- 


1,182 


206 




* 


30 - 


- 


- 


658 


166 






October 7 


. 


« 


398 


120 






14 - 


- 


- 


227 


122 






21 . 


- 


- 


143 


103 






28 - 


- 


m 


48 


58 






November 4 


•i 


m 


25 


54 






11 - 


- 


- 


16 


50 






18 - 


- 


- 


10 


44 






25 - 


- 


- 


5 


27 






December 2 


« 


. 


4 


30 






9 - 


- 


- 


2 


24 






16 - 


- 


- 





37 






23 - 


- 


- 


2 


32 






30 - 


■ 


- 





13 
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It 13 deairable to trace llie progress of these numbers with each 
section sepi>nitely. 

The pressure of the atmosphere, as shown in Table IV., was ia 
excess in the months of February, March, April ; in defect in May 
and June; iind slightly in excess in July. The reading of tho baro- 
meter becnmR remarkable towards the end of August, and the pressure 
was more continuously great during the worst period of the dieease 
tnan at any other time. On reference to Table III. and the notes 
which follow, it will be seen that tlie barometer reading was as high 
ft9 30J inches on three different days between August 25 and Sep- 
tember 10, and that it exceeded 30 inches during the whole of tins 
period. The reading began to decrease on the 11th, wlien the disease 
^so btgau to decline. 

The reaiiings declined below 30 inches on the 14lh, and continued 
with but slight variations from 30 inches till after the 20th. The 
mortality from cholera in the week ending September 16, was 342 
less than in the preceding week. On September 22 the reading 
attained 30*4 inches nearly, and was high till the end of the month. 
The decrease in iho mortality in the week ending September 23 was 
345, but was greater in the week ending September 30, the decreaee 
being as large as 524, notuiihdtanding the still high reading of the 
barometer. After this time the rate of decline steadily continued till 
the end of October, after w\\\v\\ a few scattered ca:?ea only occurred 
till the end of the year. The reading of the barometer decreased to * 
8fr37 inches by October 5, and increased to 30C by the 13th ; declined 
to 39'3 inches by the 18th ; at^er this time the variations of reading 
were frequent, and at limes large in amount. The reading in Ngvcmber 
w»3 that of ilie average, but was below it in December. 

Temperature of the Air. 
Table IX., with following remarks, bIiows the temperature 
of each month in the year 1854, and its departure from tfae 
•reroge. From January 1 to April 21, HilJi the exception of 
16 days, viz., January 1 to January 6, and February 10 to 
February IW, the mean daily temperature of the air was in excess. 
The average daily excess of the 101 days ending April 21 was 
S'4* ; on April 22 a very cold period set in, injuring vegetation and 
killing many hardy plants, and from this time to July 19, a period 
of 97 days 'he average daily defect of temperature was S-S". In 
Table VIII. the departures of temperature each week, from July 8, 
at the cent ml Metropolitan stations, are given. During the first two 
weeks the temperature was between 4 and 5 degrees below the 
aTcnge, but on July 20 it rose above, and on the 25lh wus 11° in 
excess 1 the temperature of the air on this day rose to 90^ nearly, 
and was the hottest in the year. The me.-in weekly temperature 
in the 3 weeks ending August 19 was in defect. From August 19 
till October 1 1 the temperature was in excess, averaging for these 
54 days Z'G" daily. The greatest excesses were in the week ending 
September 2, when the average amount for the Metropolitan dblricis 
was 6^"; the number of deaths from Cholera this week were 1,646, 
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all stages of decay, and which derive nccession from the refuse cast 
upon the banks of the river, and left by the receding tide upon the 
mud. The vapours thus generated mix with the atmosphere^ and in 
calm weather are retained in its lower stratum, subjecting the inhabi- 
tants within and around their dwellings to their poisonous influence. 

The effect of temperature upon the Thames water, in* tainting 
the surrounding air, is exliibited in the well-known fact that diarrhoea 
and summer cholera become prevalent after the temperature of the 
Thames has attained to 60°, and from the fact that as the water 
declines from this temperature, so also do the above diseases. 

By reference to Table XIX. and following remarks, it will be seen 
that the temperature of the Thames attained to 60° on June 22, 
and descended below this reading on September 26 ; that the tempe- 
rature of the water was 70° towards the end of July, fell to 62° at 
the beginning of August, and attained a second maximum of 66^ at 
the beginning of September. 

Here then, according to the above reasoning, is a cause for the 
prevalence of disease in general, if not of Cholera, during the period 
under review; the insalubrity of which was greatly heightened 
by the weather at the time being close and sultry, and distinguished 
everywhere by a continued prevalence of mist and haze. During 
periods of clear calm weather in the Metropolis, that is, when 
the Londoner sees the sky really blue, and at night when he sees 
the stars shine brightly, or when the air is in gentle motion, the 
vapours from the city and river ascend high into the atmosphere, 
become generally diffused, and escape observation ; but during periods 
of cloudy, misty weather, and particularly during calms and the cold 
air of nights, the vapour in ascending is condensed into haze, mist, or 
fog, and kept in contact with the surface of the earth, occupying the 
lowest districts. 

The greater the difference in relation to the temperatures of the 
air and watei*, the more dense will be the mist or fog. Table XX. 
gives these differences, and exhibits in some instances an excess of 
20° temperature of the Thames over that of the air. In the remarks 
following this Tablfe, it will be seen that for 28 nights ending Septem- 
ber 12 the average excess exceeded 16 5°. 

By reference to the wind sections for this period, it will be seen 
that the air was calm both by day and night. It was, therefore, 
charged with the accumulated vapours for this long time, and fatally 
was their influence manifested during the three weeks when the 
disease was at its worst, and destroyed 5,834 of the Metropolitan 
population. 

No reasonable doubt can henceforth be entertained as to the per- 
nicious effect of the London fogs diuring the summer heats, nor of 
their power, under any favourable combination of unusual heat or 
general stagnation of the air, to fan into flame the dormant sparks of 
an epidemic never thoroughly extinguished since its first introduc- 
tion to English soil 

• See the Begutrar-General*8 Heport upon Cholera in England in 1S48 and 1849. 



Tlie first strong wind in the year was on Januarj- 3, when from 
the E.N.E. tliere were presBUres to 4 and 5 lbs. on a sciiiare foot of 
surface. On January 25 the ivind blew strongly for a short time 
irom the eoutli, and on the 26th fi-oui the S.W. In February, from 
the 4tli to the 9tb, the wind blew ahnoist continuously from the west 
and S.W., with pressures from 3 to S lbs. ; on the 9th a pressure of 
12 )b«. was recorded. The next strong wind was on February 17 
from S.\V. and "W., with pressures varying fi-om 5 to 12 lbs.; and 
on the 18th and 19lii from the N.W'., with pressures fmm 5 Iba. to 
10 lbs., and in one instance to 18 lbs. On February 23, 24, and 25 
tbere were priissurca of 3 Uis. and 4 lbs. from the S., S.W., and 
li'.N.^V. ; from March 8 lo 11 there were occasional pressures of 3 Iba. 
firom S.W. The next stmng wind of any duration was on April 22 
and 23 from the N.E., when there were pressures to 5 lbs. and 6 lbs 
On April 28 there were pressures to 5 lbs. from the N, | on April 30 
there were occasional pressures to 4 lbs. from the S.W. On May 2 
there were pressures to 6 lbs. from the S.VV. On Miiy 7 and 8 the 
wind blew strongly from W.S.W., and pressures to 8 lbs. and 10 lbs. 
were recorded. On June 2 and 3 tlio wind blew for some time with 
pressures to 4 lbs. and 5 lbs. from the K.E. On June 10 and II 
the wind blew from the S.W. with presoures to 4 lbs, and 5 lbs. 
On June 26 there were pressures from the W.S.W. for some houra 
lo 4 lbs. Up, therefore, to the end of June there had been instimces 
of strong wind, though somewhat fewer thiui usual. Up to this time 
few deaths from Cholera had occurred, and those were scattered from 
the commcaceracnt of tlie year. In July there were no strong winds, 
and 16 days were noticed as nearly or quite calm. In the second 
week of the month 5 cases of Cholera were reported ; in the week 
ending July 22 the numlwrs increased to 26, and subsequently tu 
133 in the last week ; whilst the deaths froni diarrhoea iucreased from 
27 to 84. In August, by reference to Table XXXV., it will be 
seen that 6 out of the first 10 dajs were designated as calm. By the 
week ending August 12 the number of deaths had increased to no 
IcM than 644. On August 1 1 the air moved more freely from the 
W.S.W.. and on the 12th from the S. and S.VV. From the 13th 
to the 18th. portions of each day were calm; from the 19iti tlie air 
was in gentle motion till the 23d ; and on the 24tli thein were pres- 
Burea to 2 lbs. and 3 lbs. for a few hours from the W.SW. At 
intervale, when the air was somcubat less stagnant, the mte of 
increase in the disease was checked, dating from August 12. In the 
weeks ending August 26 the number of deaths from Cholera was 847. 
From August 25 to September 11 the mr was still, and a dead calm 
prevailed at all low places, Tliis was the calmest period in the year, 
and the disease was at its height. The number of deaths from Cholera 
in the week ending September 9 amounted lo 1,809, and fnmi diarrhoea 
to 289. By reference to the remarks following Table XXX. it 
will be seen that from July I to September 1 1 the direclion of the 
wind was alternately from S.W. and N.K., and for an equal number 
of days; but on tliose days in which it was passing from the latter 
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point it wss mostly in gentle motion onlj. On September 12 the 
wind blew for a coaple of hoars with a pressure of 2 lbs. on the 
square foot* and the air became in motion even in places atuated 
near the aUarial of the Thames. Shordv after the disease began to 
decline. From September 3 to September 20 the wind blew eyerv 
daT with Telocitv for some time, and the disease decCned rapidly. 
On September 24 the wind Uew strongly foi- some hoars, with 
pressures yarring from 5 IkdL to 7 lbs. on the square foot TUs was 
followed by a calm, extending to October 2 : the disease, neyertheless, 
continued to decline. On October 5 the wind blew for a few hours 
from the S.W.y with a pressure of 3 lbs. During the month of 
October the wind occasioiudly passed with some yelocity : still diere 
were 12 days partially calm; the disease declined to 25 in the week 
ending die 4th of Noyember. 

In the remaiks folio wii^ Table XXXV. it is shown that out of 
the 123 days from July 1 to the end of October a calm more or 
less prevailed on 65 days, which is more than one half of the entire 
nnmoer. After Noyember 16 there was no day on which the air 
was calm ; a few fatal cases of Cholera, however, continued to occur. 

Bj reference to Table XXXTI. and following remarks, it will 
be seen, that the air was at all times in much less motion at places 
situated on the alluvial of the river Thames, than where situated on 
higher ground. In connexion with the process of the disease, we 
peiceive that at such places the epidemic nas been more severe, 
committing its grvatcst ravages at Lambeth, Walworth, Bermondsev, 
Botherhithe, E^ptford, Poplar, &c At these places and at others 
similarly circumstanced, the air was stagnant during the period 
between August 25 and September 1 1, and was, besides, stagnant on 
all the 65 days noted as calm, between Julv 1 and September 11, at 
the more elevated and healthv stations. 

Tables XXI. to XXIX. give all the information I have been able 
to colleot upon the humidity of the air: from the observations 
ccMHtained in them, it appears that there was one-twentieth part 
less water in the air than the average for these months; and in 
Table XXI X.« showing the weight of a cubic foot of air, it would 
seem that the air was more dense than usual, as the mean weight of 
m eulue foot of air was 3 grains above the average. 

Thcrv* were but few thunder siomis from July to the end of the 
vettr. The toUowing are all the instances of electrical disturbances 
in the atmOBifJiere noted al>out the Metropolis : — Thunder storms on 
%lttly 9* 30, and August 3 ; thunder heard on July 4, 10, 31, August 
a* 3* 17» and 19 : and lightning 5<^n ou July 24, 25, and August 28. 
Tliere was no instance of thunder or lighming about the Metronolis 
during the months of September, October. November, and December ; 
iu tWu no grw^t electrie:d disturbance took ^ce from the time of 
the fic^t outbreak of Cholera in July, and during the continuance rf 
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the disease. Hnil was noted on one da,y only within tlic aauic interval 
>! time, vik. oo October 23. 

So i^r. therefore, as the electricnl obcierTfitionB indicate, in eon- 
nexion with the much less than the usunl number of electrical distur- 
bances, it wuuld fleeui that there has been a general deficiency in 
the tension of the coinmoa positive electricity prevalent during the 
period. 

Electricity oftkt Atmospherr. 

Tuble XXXVII. and remarks following contain all my collected 
inTormation upon the electricity of the atmosphere during the pre- 
vali^ce of Cholera. No observations were made till the dii>ease 
was at its height ; nt this tliue the electricity was positive hut weak, 
■od continued so till the end of September. Positive electricity was 
generally present, with tension somewhat greater than in September) 
indeed, always, except when rain was falling, in the months of October, 
JJovembcr, and December, at stations of moderate elevation. Com- 
mon atmospheric jweitive electricity hae therefore been as prevalent 
oe usuaL 

At stations situated nearly on u level with the river Thames, the 
electricity was generally weaker than at stations of liigher elevation, 
and was more frequently negative. 

I much regret that the electrometer observations began too late to 
afford any decided results. They would, however, seem to show 
that a deficiency of electricity prevailed during the time when the 
diseaw was nt its height, and that at tow stations, as compared with 
the higher, a deficiency was likewise to be observed. 

By reference to Table XXXVIIl. and the remarks following, it 
will be seen that no ozone was detected at any station near the river, 
excepting at Batter^en and Millbaiik, where a little wns recorded, 
but at stations of high elevation it was of general occurrence. This 
may be accounted for by the great nnioimt of oi^anlc matter in 
tke atmosphere in low districts, especially in those situated on a 
l«ifel with the Thames. These stations ore also distinguished by 
• atagnancy of the atmosphere, and it remains to be ))roved 
'^'"tter tho total defect of ozone at all the river-dde stations is 
I by the presence of lui^e quantities of organic matter, decom- 
1 by OEone, ilself being simultaneously destroyed ; or whetiier it 
Vowing to the small amount of ozone contained in a small volume of 
air, which, to obtain a perceptible elimination of iodine, should pass 
the leat papers in larger quantities : tho latter supposition, however, 
w not supported by tho obsenations taken at places where osone 
waa gmprally noticed, as at times the paper was less discoloured 
durii^ the day than during Ibe calm hours of the night. 

Upon this subject Dr. MoRiitt, in a recent letter addressed to me, 
Kiys: — 

*' "With regard to the absence of ozone in low places, and places 
" where the lur is stagnant, I must say that my opinion on this ptrint 
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" still oscillates, and I am as undecided to-day respecting its absence 
*' under these conditions as I was five years ago. There is no doubt 
" that a test paper is much sooner tinged in a current of ozoniferous 
air, then it is in a calm of the same air ; the reason of this is obvious 
enough. Ozone, however, is often detected during calms; so it 
" cannot be owing to the want of currents of air above. The only 
** time when calms give anything like the amount of colouration pro- 
•* duced by a strong south or south-west current, is when they are 
*' accompanied by continued falls of snow. During such falls I 
•• have seen both Schonbein's and my own papers coloured as high as 
'* 10 ; this I have attributed to the snow flakes bringing down the 
** ozone from the cirriferous and ozoniferous regions of the atmo- 
** sphere. Often during calms cirri are observed hovering in the 
" higher strata, and then there is no ozone; but when the cirri 
" come down to the earth's surface in the shape of snow, they bring 
*' the ozoniferous air with them. Again at these times a calm may 
*' prevail, and ozone will be detected without a fall of snow ; but 
" when this is the case, the cirri will be seen moving from S. or 
** S.W. to N. cr N.E., and the ozone in the calm merely precedes 
** the setting in of a south current, if the barometer reading is 
" decreasing, and a thaw will soon commence, or if a north current 
*^ of the reading increases, in which case the fresh will continue. 

*' So much for the cause of the absence and presence of ozone 
during proper calms; I will now speak of the absence of ozone 
** in stagnant air. I must first say that I have not the least doubt 
*^ that if snow fell in considerable quantity during any calm, that is 
^^ to say, if the upper strata of air came to the earth's surface, ozone 
** would be always detected. The want of ozone in stagnant air 
" may be accounted for in this way. Ozone is no doubt absorbed 
** by surrounding objects, or dissipated in some way or other by local 
** influences, and if the supply, either laterally by current, or from 
" above by downward motion, be not so rapid as the absorption or 
^ dissipation, it must be in smaller quantities in places where atmo- 
*' spheric currents slowly penetrate, than in localities freely exposed ; 
** or it may not be in appreciable quantities. I am inclined to 
" believe that fresh and new surfaces destroy ozone. I have 
*' observed that test papers have remained for weeks in a new ozone 
'* test box, without colouration, which papers in an adjacent box were 
** indicating 3, 6, or 8 for the day. This discrepancy I attributed to 
** the newly wrought wood. It has been said that ozone is destroyed 
" by the action of the gases produced during the decomposition of 
*^ animal and vegetable ofial, and at one time I was inclined to 
** believe that the outbreaks of Cholera in the neighbourhood of 
*« newly cleaned pits, manure heaps, cesspools, and the like, was the 
** result of the removal of ozone. Experiment, however, does not 
" support anything of the kind. I have often placed test papers in a 
" position exposed to the action of decaying matter, and I have never 
** seen any difference between them and others placed beyond its 
" influence. The absence of ozone in low lying localities, w^here 
*^ Cholera has been the most prevalent and fatal, tends to prove that 
<* ozone is a purifying agent" 
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Ozone papers wer« freely distributed in the Cbolent w&nls of 
St. Mary's Ho^ilal ; a trace only of di^coIounitioD ms ob^cned on 
September 17, 18, and 27,»tber more on September 21, 22, and 30; 
but no trace was noticed >t any other time. 

Test papers were placed in the different wards of Cambcnrell 
workhou^, in the Cholera decka of the Bacchante, and over eiich 
deck of the Dreadnought hospital ship, in many instances in dose 
Ticinity to the pitienis, under the direction of Dr. Rooke, and no 
trace of dkcolounition was detected in a single instance in any of 
theee ntuation:;. In fact, with the exception of the few cases noted 
at St. MaryV Hospital, every test paper has remained colourless 
which has been placed in stagnant air, whether enclosed or not- 

Haze, fog, mist, were singW or together prevalent, in Julv, on the 
1 1th, 2l$t,25th, 26th, 29th, and in August on the 13th, 16'lh, 1 7th, 
25th, 26th, 28th, 29th, and Slst. The beginning of September was 
ushered in with a denee blue mist; in the second week of this month 
the disease was at its height, and the blue mist was exchanged for a 
thick atmosphere of fog, which continued with little interuuBsion to 
the end of the month, at low places prevailing both day and night ; 
the only days exempt were those of the 16tli, 17th, and 20th. 
During all this time the distant country was misty, objects at 
moderate distances were indistinct, and the Gunshine was pale and 
watery; occasonaUy, however, the atmosphere was translucent, and 
at times, in London, the churches itnd buildings were defined with 
a remarkable clearness I have seldom witnessed. At the low-lying 
places the vwl of {og and mist might be said never during tlie whole 
of September to have been dispersed. 

The same kind of weather continued in October, and mist, fog, or 
haze in or about London was recorded on the 1st, 2d, 3d. 4th, Rth, 
lOlh, 12th, I.^tb, 14th, 15th, 16th, 18th, 20tli, 21st, 23d, 24th, 25th, 
26th, 27th, 28th, SUt, or 19 days in November ; and on 21 days in 
December nmitar notes were made. 



Rain. 

Tables XXXIX. to XLIII. show that there was a deficiency 
of rain in every month of the yeivr, except in May and December. 
Table XXXIX. aud remarks following show that from July 1 to No- 
vember 25, in all 136 days, not a drop of moisture fell on 93 days, and 
that the amount on 25 other days was very small, so that but little 
moisture fell on IIS days, including the outbreak, rise, and decline of 
Cholera. From August 24 to September 12 no rain at all fell, a iieriod, 
it must be remembered, when the disease was at its worst. Kain to 
ihe depth of 0'4 inch fell in the week ending September 16. The 
rain-foil for the year was deficient by one-fourth of its average. 

A drought was felt in different ]>arts of the country ; the Gpnngs 
were low. The Rev. J. Shitter reports those about Oxford to be 
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7 feet below their ordiimry level. Wells were geiicnilly low ; many 
about the country were (lrie<i up, and the opportunity was tnken 
very geuernlly of clenring ponds and wells of long accumulated 
aedimenl. 

I have now to the utmost of my means discussed the nieteoro- 
lo^cal conditions of the period under thu influence of Cholera. 
The results derived from the discussion arc as decided, and perhaps 
more so, than might have been expected from an inveatigalion the 
first of its kind ever instituted. 

In the advent of another visitatioD of Cholera, a similarly con- 
ducted inquiry would tend to prove much which now is either 
matter of conjecture, or may be, of mere coincidence. With the 
view of discovering whether any similarity exists between the 
meteorology of the period just discussed and that of former years 
when Cholera was prevalent, I have instituted a brief meteorological 
inquiry with the ycnra 1S49 and 1832. 



Atmospheric Ilunomfina in relation to Cholera in the Mftropolil 
Districts in the Yearg 1848 and 1849. 

In the week ending Octolwr 7, 1848, there were 13 deaths from 
Cholera; this number increased to 65 and 62 in the weeks ending 
November 4 and 1 1 respectively, declined to 20 in the week ending 
December 2, and averaged 36 weekly from October 1 to the end of 
the year. 

The wonther during this period was variable, and the changes of 
temperatuic were freijuent. The month of November was cold ; 
but those of October and December were warm ; the fall of rain was 
about its average. The amount of electricity in the atmosphere was 
small, many days together passing without the instruments at 
Greenwich being at all affected. 

The direction of the wind — 

From October I lo II - - was S.W. 

„ October 1 1 lo 20 • - „ N. 

October 20 to 31 - - „ S. 

November 1 ty 7 - - „ S.W. ar 

November 7 to 15 - - „ N. 

November 16 to Decembers - „ S.W. 

December 9 to 15 - - „ 8. 

December II lo 31 - - „ N.N.E. 
r was generally in motion. 
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Table LX. — Tlie Progress of the EpiDEmc in the Year 1849 is shown 
by the following Table, containing the Number of Deaths from 
Cholera registered in each Week. 



1S49. 


19 umber of 


1S49. 


Number of 


1849. 


Number of 


Week ending 


Deaths. 


Week endmg 


Deaths. 


Week ending 


Deaths. 




61 


May 5 


* 1 


September 1 


1,663 


13 


94 


12 


3 i 


8 


2,026 


20 


62 


19 


1 


15 


1,682 


27 


45 


26 


5 


22 


839 


February 3 


37 


June 2 


9 


29 


434 


10 


55 


9 


22 


October 6 


288 


17 


49 


16 


42 


13 


110 


24 


40 


23 


49 


20 


41 


March 3 


35 


30 


124 


27 


25 


10 


15 


July 7 


152 i 


November 3 


11 


17 


9 


14 


339 1 


10 


6 


24 


10 


21 


678 


17 


8 


31 


4 


28 


783 


24 


2 


April 7 


5 


August 4 


9V6 


December 1 


1 


14 


2 


11 


823 ; 


8 





21 


1 


IS 


1,230 


15 


1 


28 


1 


25 


1,272 ' 

1 

t 

! 


22 
29 


1 




In this year as in 1854, the greatest mortality took place about 
tlie beginning of September^ but was more fatal iu the early months 
of the year. In the week ending January 6, the number of deaths 
was 61, and on the following week as many as 94. The epidemic 
subsided at the end of March. In April and May the mortality 
was small. The disease broke out again in June, and in the week 
ending Jime 30 rose to 124. This high rate of increase con- 
tinued till the disease attained its maximum 2,026 in the week 
ending September 8. The next week it began rapidly to decline, 
and decreased to 839 in the week ending September 22, and to 25 
in the week ending October 27 ; after November 24 but few cases 
occurred. 

The pressure of the atmosphere was above its average in January, 
and in February was remarkable. The average reading of the 
barometer from February Ist to the 18th, was 30*56 inches at the 
level of the sea ; on the 1 1th, the reading was as great as 30*91 inches, 
a reading likely to occur but once in 30 years. The pressure con- 
tinued high till about the middle of March. The mortality from 
Cholera had decreased from 94 in the second week of January, to 37 
in the week ending February 3 ; had increased in the following 
week, and afterwards declined to 15 in the second week in March. 
The pressure was below its average from the middle of March, in 
April, and May, during the subsidence of the disease. In June 
the disease again broke out, and the pressure was again high, and 
remained high generally till Septemoer 8. The change of read- 
ings in August was small On September 1 it was 29*67 inches, 
increased slowly till the 7th, when it was 30 22 inches, and turned 
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to decrense on the 8th. The mortality from June increased to ita 
maximum 2,026 in the week ending September 8. The reading of 
the barometer declined rapidly on the 9th and lUth ; waa 29'2 inches 
almost without Tiuiatinn on the llth, and still furtlier decreafied to 
29fl5 inches on the 12th; it then increased to 30'56 inches by the 
19th, and decreased to 29-;8 inche.it by the 27th ; the disease 
declining rapidly. The pressure of the atmosphere waa below ita 
average in September and December, and above in October and 
November. 



Temperature of the Air. 

Till the disease declined in the middle of March the temperature 
WM high, with the exception of the first seven days in the year; 
from January 8 to March 1 7 the average daily excess of temperature 
was 6"; within this period the excess exceeded 12° on three days, 
13" on 2 days, and 14° on 2 days. From March 18 vo June 30 the 
teinperaturc was low, averaging a defect of 3° daily, which shows 
the temperature to have been low during the subsidence uf the disease. 
From July 1 lo July 17 it was 3° in excess; from July 18 to 
August 5 wiis 2' in defect ; (rom August 6 to August 12 was 6" in 
excess: a few days of rather cold weather followed ; from August 20 
toSeptember 10 the temperature was in excess, averaging 4° daily, 
nod this peiiod wa3 disliuguished by a thick and sta<rnant atmo- 
sphere, the weather, for the most part, being close and oppressive. 
During this tiuie the epidenuc increased to its maximum, after which 
it rapidly and eontitiuously decliucd. The temperature was tor a 
few days together above, and a few days together below its average, 
lill November 14, after which it was chiefly in defect to the end of 
the Tear. 



Direction of the IVind. 



January, February, and Jlorch 


chiefly .S.W. 


April, May, and June - 


„ N.E. 


From July 1 to July 8 - 


- S.W.andN.N. 


„ July 10 to July 16 


- N.E. 


„ July 17 to July 31 


- S.W. 


., August 1 to August 12 - 


- almost cahn. 


„ August 12 to August 17 - 


- S.W. 


„ August 18 to August 31 - 


- N.W. 1 




- Cahu. d 


„ Seplembcr 10 to Siptemlier Ki 


- S.W. 1 


„ September 17 to Scplunibcr 30 


- N. and N.E. 1 


„ October 1 to October 16 - 


- N.E. \ 


„ October 17 to November 18 


- S.W. j 


„ November 19 to November 30 


- K.E. 


„ December 1 to December 14 


- N.E.ttndS.E. 


„ December 15 to December 31 


- S.W.8ndN.Vr. 
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From August 1 to 12 the air was almost calm ; from the 12th to 
the 16th it moved rather quickly, but from the 17th to the end of 
the month it was frequently calm. 

At the beginning of August the sky was frequently cloudy , but 
at times was clear. During the latter part of the month it was 
nearly always overcast, and the atmosphere was thick and hazy ; at 
times so thick as to cause a great gloom, London being obscured by 
a dense fog-like mist, which overhung the city and rendered it 
invisible from Greenwich. Rain fell on 3 days only, to the amount 
of 0*4 inch of water. 

From September 1 to 10 the air was calm; on September 11 
and 12 the whole mass of air at all places was in motion, and the 
hills at Highgate and Hampstead were seen from Greenwich. The 
epidemic at this time was at its height, but soon after rapidly 
declined. From the loth of September the air was in gentle 
motion. 

During the months of August and September the motion of the 
air was about one half its usual amount ; but tliis remark is appli- 
cable only at places of considerable elevation. At low places the 
motion was much less, and at many times it occurred that a strong 
wind was blowing on Blackheath^ when at the same time not the 
slightest movement of the air was perceptible near the Thames : this 
was particularly the case from August 19 to 24, on the 29th, and 
firom September 1 to 10. 

During the outbreak at the be^nning of the year the direc- 
tion of the wind was chiefly S.W., and during its subsidence was 
mostly X.E. For some time before, and when the mortality was at 
its height, the air was in a stagnant state at all low places, particu- 
larly near the river Thames. The disease began to decline on the 
whole mass of air becoming in motion. 

The temperature of the Thames water attained to 60° on May 24, 
and declined below this reading on September 14. On June 5 and 6, 
It was 66% declined to 61° by the 12th, increased to 62° on the 21st, 
and to 69° about the middle of Julv ; declined to 62° bv the middle 
of August ; increased to 65^ by the beginning of September, and 
declined to 60° by the 13th. It was shortly after the temperature of 
the water had attained to 60° that the disease broke out a second 
time, and only declined when the temperature of the water descended 
below this reading. 
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Fog, haze, and mist were not particularly noted till the month of 
Augaet ; they were frequent in August and September, and were 
noticed on fifty-three days in the quarter ending December 31. 

The electricity of the atmosphere was occasionally strong, but for 
the most part it was weak, and the instruments were unaffected. It was 
nearly always positive. Thunder storms were rare : they were 
noticed on July 19, 20, and 26 only. Sheet lightning was seen on 
August 7, 11, and 20. 

This closes my investigation into the meteorology of the year 1849, 
which exhibits an outline of facts very similar to that of 1854. 

Atmospheric Phenomena in relation to Cholera in the Metropolitan 

Districts in the Year 1832. 

My discussion of 1832 will be yet more brief, as my data is com- 
paratively meagre, and the exact progress of the disease is not 
recorded. The office of the Registrar General has since been 
founded. 
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(The total number of deaths in London from Cholera in 1832 was 
^2769 which is less hj far than the aggregate number in the two 
succeeding visitations. The progress of the epidemic was as follows : 
-rrit broke out in the middle of February^ and by the middle of May 
the deaths numbered 994. It then subsided^ and broke out again in 
June, was most fatal in August^ and by the end of October the 
ilumber of deaths amounted to ^9266. It then declined suddenly, 
fl^ in November and December the number of deaths was 15 only. 

Pressure of the Atmosphere. 

\ On January 1st the reading of the barometer was 29*40 inches, 
^hich increased to 30*36 inches by the 15th, and was generally above 
dOiticheSy except on the 26th, till the end of the month. The reading 
qeclined rapidly on February 1, to 29*26 inches on the 2d, but was 
ais high as 30*60 inches by the lOtL The disease seems at this time 
tp have increased in intensity at places where it had previously been, 
and to have broken out at fresh places. The pressure continued high 
fhr the most part throughout the month. In March the readings 
varied from 29*40 inches, on the 7th to 30*40 inches on the lOtL 
On April 4 the reading was 30*64 inches, which was the highest in 
tibe year. On April 30 it was 29*36 inches, and was the lowest in 
l^emcmUi. In the . early part of May the readings were high : the 
tetrenxes were 30*45 inches on the 10th, and 29*53 inches on the 31st. 
drhe ppessure was high in March, April, and the first half of May, and 
flie disease declined to its minimum about the middle of May. In 
^une the readings Were low at the beginning of the month, and high 
towards the end ; the extremes were 29*54 inches on the 6th, and 
30*50 inches on the 30th. The disease re-appeared this month. In 
^uly the changes of reading were small; the extremes were 29*78 
Inches on 7th, and 30*47 inches on the 15th. The pressure for the 
Irhole month was in excess. In August the reading on the 2d was 
id*89 inches, increased to 30*50 inches on the 11th, decreased to 
39*83 inches on the 19th, increased to 30*13 inches on the 20th, 
decreased to 29*20 inches by the 22d, increased to 30*13 inches on the 
$4th, and decreased to 21*29 inches by the 28th, which was the lowest 
jfeading in the year. The disease at this time was at its height 
4nd its turning to decline seems in some measure connected with the 
^DW reading of the barometer at the end of the month. On Sep- 
tember 4, uie reading was 30*34 inches; it decreased to 29*84 inches 
¥y the lOtli ; increased to 30*40 inches by the 12th, and was generally 
about 30 inches during the remainder of the month. The readings 
ii October were high, but there was nothing remarkable in those of 
Kovember and December. The pressure of the atmosphere was 
ibove its average in every month of the year, excepting June and 

August. 

j , . . . . 

Temperature of the Air. 

« 

i The temperature was below its average in every month, excepting 

iki April, (Jctober, and December, when it was slightly in excess. 

The spring was cold and vegetation backward, and it was noticed 

that no ffpring'like growing weather took place till towards the end 



[ay. Tbe amniiier was cold, and the temperattire never r 
BO high as 80°. The diiimal range of temperature was small in every 
month. 

Clmtds. — The sky was for the most part covered with cloud, and 
there were very few cloudleae daya in the year; at the same time 
the number of wholly overcast days was much leas than usuaL 
The cleareet periods were in April and September, when the sky 
was less than one-half covered wilh cloud ; the amount of cloud in 
oil the remaining months covered something leas than three-fourths of 
the whole sky. 

Rain. — The fall for the year was 17 6 inchea, being in dc&cit one- 
fourth of the average. 

Fog was noticed on January 20, 21 ; February 22, 23, 26, 27 ; 
March U ; October 22 ; and December 27 and 28. 

Hctxe vroK recorded on March 27, September 4, and October 20. 

Thunder and lightning were noted on June 7, August 2 ; on this 
day there was n heavy thunder storm; August 3, November 29, 
ftitd December 2. 

Bail fell on June 7 and December 2, 



Jan. 1 
Jim. 10 
Feb. It 

MftT. I 

Mar. 8 
Mar. 12 
Uar. 2» 
Apr. 16 
Apr. 25 
May 1 
Jano 6 
Jnnc26 
July 3 
July 18 
Aug. " 
Sept. 4 
Sept. 8 
8fpl.20 
f^)t.25 
Sept. 30 
Oct. 19 
Oct, 29 
KuT. 5 
Not. 9 
Nov. 28 
Doc. 27 



Direction and estimated Strength of the JVind. 

lo Jan. 10, N.E. Estimated strength 06 Calm on 3 days, 

loFeb. 10, S.W. 

to Feb. 29, N.E. 

to Mar. 7, S. 

toMnr. II, N.E. 

to Mar. 27, S.W. 

lo Apr. 14, N.E. 

loApr. 21, S.W. 

to Apr. 30, N.E. 

10 Juuc 6. N.E. and N.W. chiefly 

to June 25, S.W. chiefly 

to July 2, N. 

July IT, W.S.W., 

Aug. 2, N. 

Sept. 3, S.W. 
to Sept. 7, N.E. 
to Sept. 19. S.W. 
to Sept. 24, S.E. and N.E. 
lo Sept. 2!), calm 
to Oct. 18, W.8.W. 
to Oct. 28, N.E. 
to Nov. 4, S.W. 
to Nov. 8, N. 
to KoT. 27, S.E. 
to Dec. 27, S.W. 
to Ucc. 31, N.E. and S.E. 
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l-O 
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0-6 
11 
0-7 
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20 
0-8 
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12 
()-9 
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The direction of the wind during the year was mostly N.E. and S-W* 
Tlio numbers showing the cstimaled strength can be considered only 
M relative ; from them it seems that the air was seldom in a calm 
itate ; the longest period noted as calm was from September 2fl (o 
September 29, nnd was most freely in motion during the first 18 da-^a 
ia October. During the year 53 days were nolvcci r* \jft\u% dJasv, 
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Comdusion. 



'l\t» iiieteorological {^nomena in relation to Cholera in the year 
I83S fVimudi 11$ with the means of comparison with the phenomena 
of 1849 and 1854, in relation to the general pressure of the atmo- 

aiki^r^ tcm)>erature of the air, direction of the wind, fall of rain, 
«Mrnei» of *ky, and frequency of electrical disturbances, but do not 
luTiii^h oilier j>:\rticulars. 

Tho»e of 1849 and 1854 furnish the means of satisfactorily com- 
|viru^ the general character of the two seasons. 

No observations were made at the central IMetropolitan stations 
iu the yeiups 1832 and 1849, and the meteorological phenomena of 
the outlying stations only admit of strict comparison. 

lu the year 1832 the barometer reading was high; that of the 
tbtarmoniieter was low ; and rain was deficient one-fourth of its ave- 
nigo in the year. In the summer, when the disease was raging for 
the first time in England, the barometer was high; the tempera- 
ture below the average; the quantity of rain small; the direction of 
the wind N.E. and S. W. ; the air not in much motion ; the sky 
partially overcast, and there was a seeming deficiency of electricity. 

In the year 1849 the pressure of the atmosphere was great; the 
temperature high ; the sky overcast ; the direction of the wind N.E. 
and S.W. ; the atmosphere misty and thick ; the velocity of the air 
less than one-half its average. When the epidemic was at its height 
a calm prevailed, with a misty thick atmosphere at all places, which 
was sensibly more dense and torpid in low places ; the weather was 
dull, thick, and oppressive ; no rain ; temperature of the Thames 
above 60°; weak positive electricity; no electrical disturbances. 

In the year 1854 the pressure of the atmosphere was great; the tem- 
perature generally high; sky overcast; direction of the wind N.E, 
and S.W., and the velocity of the air was less by one-half than its 
average for some time before ; and at the time of the greatest mor- 
tality from Cholera, the barometer reading was remarkably high, and 
the temperature above its average ; a thick atmosphere, though at 
times clear, everywhere prevailed ; weak positive electricity ; no rain. 
In low places a dense mist and stagnant air, with a temperature in 
excess ; temperatiu*e of the Thames water high ; a high night London 
temperature ; a small daily range ; an absence of ozone, and no elec- 
tricity. 

The three epidemics were attended with a particular state of atmo- 
sphere, characterized by a prevalent mist, thin in high places, dense in 
low. During the height of the epidemic, in all cases, the reading of the 
barometer was remarkably high, and the atmosphere thick. In 1849 
and 1854, the temperature was above its average, and a total absence 
'of rain, and a stillness of air amounting almost to calm, accompanied 
the progress of the disease on each occasion. In places near the 
river, the night temperatures were high, with small diurnal range, 
a dense torpid mist, and air charged with the many impurities 
AmoDg from the exhalations of the river and adjoining marshes, 
^^^Sciencjr of electricity , and| as sbown in 1854, a total absence of 
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J most probably destroyed by the decompoeitjon of fte organic 
' 'a ihese situations is etrongiy charged. 



matter witli which Uie n 



In 1849 and 1854, tlic first decline of tlic disease was marked 
by a decrease m the readings of the barometer, and in the teinpera- 
tnre of air and water ; the air, which previously for a long time bad 
coatiDue<l calm, was succeeded by a strong S.W. wind, which soon 
disripntcd the formrr stagnant and polsonouB atmosphere. In botli 
periods at the end of September, the temperature of the Thames fell 
below 60**, but in 1854 the barometer ag^iin incri-oscd, the air became 
again stagnant, and the decline of the disease was considerably 
cneckcd It continued, however, gradually to subside, although the 
moaths of November and December were nearly as ralsty as that of 
September. Bv the close of the year dinrrhcea and Cholera had 
flODsided, but a high i-ate of mortality still continued. 

The CO exiatencc of Cholera with coincident raeteorolugical 
l^nomena h, to say the least of it, remarkable, so is the stagnant 
atmoapheri! prevalent during the time of Cholera in each of the three 
periods, and which would seem to be a necessary condition to the 
activity of the disease. 

The inimical nature of the infiuence it exercises upon the public 
heaUh, I regard as intimately connected with the state of the water 
mod the marshes, which in the preceding pages are shown to be large 
enporating surfaces for every description of poisonous exhalations. 
Impure water and impure air are inseparable, for the impurities of 
the former will be concentrated into the surrounding atmosphere, and 
there remain, unless rapidly dispersed under fiivournblc almospheric 
Condi tiona. 

The agency of the river in fostering diseases is confirmed by the 
lustory of Cholera just traced, and which we find to have been most 
fittal in low situations, and in London in those places on the south 
ride of the Thames which afford an undietiubcd lodgment for the 
reception of the air charged with the poisonous elements from 
evaporation and exhalation. The effect of a gentle wind is to float 
titia atmosphere to enclosed spots where its malignity becomes cod- 
centrated. 

This closes a discussion I have endeavoured to make as elaborate 
d the means and time at my disposal have permitted. 

I cannot consider the birth of Cholera attributable solely to atmo- 
spheric infiiiences ; at the same time, the preceding pages have showD, 
beyond a doubt, the activity of London climate in accelerating the 
disease, thereby showing its progress to be intimately connected with 
meteorological influences. 

What other causes arc combined with those of meleorclogy to wd 
the progress of this formidable epidemic, have yet to be ascertainod. 



Just aft this Report was printed, I received a copy of the Report of 
the Sanitary Commission on epidemic yellow fever in New Ortoana. 
That jHut on the relution of meteorolopcal ^iUeuotafttUk \ft cWwxv 
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and yellow fever, written by Dr. Edward H. Barton, exhibits a 
rare example of patient research; he haying discussed with minute- 
ness all the epidemics of cholera and yellow fever in relation to the 
meteorology of the district as far back as the meteorological 
observations are trustworthy, and he points out the meteorological 
condition during the rise and progress of each epidemic. His results, 
in many instances, arc in close accordance with those I have stated in 
my Report. 



Beport on the Examination of certain Atmosplieres during the 
Epidemic of Cholera. By Dr. R. D. Thomson. 
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The facta with which we are acquainted in reference to the con- 
dition of the atmosphere, indicate that ita main conatituenta, oxygen 
and nitrogen, are very etable in their proportions. The mean of 
experiments made on the composition of the nir in various parts of 
tJie globe shows that the amount of oxygen by mcaBureiuent ie 
approximately 21 per cent., and that of the nitrogen 79; but in 
cerlun cmcb within the tropics, the conditions of whirh have not yet 
been thoroughly investigated, the quantity of oxygen fulla to 20*3 
per cent. The influence of this diminution would bu slightly to lower 
the weight of a given bulk of air, a result the reverse of what it is 
understood was observed during the first introduction of cholera into 
this country (Front), No phyBiologienl facts seem to indicate that 
each a slight departure from the normni state of the air would be 
attended in the human <irganization with a disease possessing a 
regular type, nor even would aiich a consequence be liable to occiit 
during greater irregularities in the atmospheric equilibrium in this 
direction. The agency of carbonic acid in inducing disease can 
•cwcely be quoted as likely to occur on a great scale in nature, 
aince the diffusive power of this and other gases, so et^acioiisly dis- 
covered by Priestley, and applied by him to explain the respiratory 
process, always tends to preclude its concentration, except under a 
umit«d number of peculiar circumstances. The accumulation of 
ammonia, another recognized normal constituent of atmoephcnc air> 
from the insignificance of its possible amount, could scarcely be 
quoted as a likely source of disease, however much it might be 
Tidued as an indic&tion of the collateral exifitence of other bodies 
of organic origin in tiie air. If tliia reasoning be admitted, we 
diould be compelled to look for the source of endemic diseases 
to the vapour of the atmosphere or to oi^nnic bodies, either 
disseminated through the air by the agency of heat or evapora- 
tion from inorganic or organic matter placed on the earth's 
surface. Intermittent fever or n^uc is one of those diseases 
which h;is been thoroughly ascertained to be endemic, and to bo 
dependent on terrestrial causes of a peculiar characlcr, Whether 
ihc cause be the nature of the atmosphere in which the human 
system is immersed or the introduction of a poison into the circu- 
laUon, is a question open to discussion. The fact that removal 
from the marshy or intermittent atmosphere to an elevated and 
dry mountain summit or table land obviates or speedily termuiatea 
the morbid accession, aflbrds support to the view which would 
ascribe the occurrence of the (fisease to immersion in an ntmo- 
tphcro nearly saturated with vapour, and the consequent inter- 
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ference with the necessary evaporating processes over the surfiu^e 
of the healthy body, and even possibly with the exhaling powers 
of the pulmonary organs. But this aspect of the case seems to 
obtain less support from the circumstance that relapses are liable 
to supervene when the patient, even at long intervals of time, is 
placed in atmospheres where diflTerent conditions prevail to those 
which originally gave origin to the disease. Of 22 cases of ague 
which were under my charge at Whampoa, in China, in a pre- 
eminently intermittent atmosphere, situated in extensive rice 
grounds which are flooded by the tide, relapses occurred in five 
instances. Three of these relapses came under treatment in the 
China sea; but three other persons were attacked on the same 
sea with ague, who had escaped all its symptoms in the malarious 
atmosphere of Whampoa. Another relapse took place in the Indian 
ocean, and the fifth relapse occurred in Table Bay, with a tempe- 
rature of 71"* and dry weather. But the most striking fact was that 
three persons who had enjoyed good health in China were seized 
with ague, one the second day after losing sight of the Chinese 
continent, and two others in the China and Java sea, while another 
instance occurred off the Cape of Good Hope. On scrutinizing 
carefully these facts, it appears that least difficulty is experienced 
in explaining them by the supposition that a poison had been 
absorbed into the system and had incubated and dcveloi)ed itself 
into disease in such constitutions as were predisposed to a morbid 
state. But there was no disposition manifested towards the pro- 
pagation of the disease from one individual to another. I have not 
observed a sunilar character to prevail as to the protracted period 
of incubation in the remittent fever of China, but I thmk it 
probable that similar cases may have occurred. It is well known 
that the African remittent fever has its symptoms developed 
frequently at intervals of two or three weeks after exposure to 
the causes which seem to produce it (Captain Owen's Survey of 
the East Coast of Africa) ; and there is a sufficient analogy between 
all these types of fever to warrant the suspicion, at least, that they 
are regulated by analogous laws. 

Brought by such a process of reasoning to the inference that the 
production of endemic diseases, as illustrated in the case of intermit- 
tent fever, is most easily explained by the hypothesis that a poison is 
introduced into the system by absorption from a malarious atmo- 
sphere, it remains to be considered whether the poison is disseminated 
in the air in the gaseous, vaporific, or mechanically diffiised condition. 
There are no facts with which we are acquainted having any tendency 
to indicate that the respiration of vapours is capable of producing a 
disease characterized by a regular type, or that gases act physiologi- 
cally otherwise than as dilutents of oxygen, or as simple poisons. 
Neither is the evolution of gases alone from organic matter calculated 
to induce such diseases of endemic nature as are recognized by a 
regular sequence of symptoms. For example, the extrication of 
^sulphuretted hydrogen, one of the most poisonous gases with which 
we are acquainted, or of phosphuretted hydrogen and resulting 
poisonous phosphorous and mild phosphoric acids^ would not be fol* 
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I lowed iu a luai'ehy district by ague, so far at least a» our knowledge 
of the pliytiulogical action ot' these budies enables us to predicate. 
Tbe products of putrefaction of au clastic gaeeous nitture are not the 
chemical substances most to be dreaded in tbe produetiou of disease, 
as is (lemongtmted by tbe result of Bueb actiuu on the poison of cow 
pox or email pox, or of dissection wounds. It is tlie fresh, unde- 
composed matter which is alone capable of propagating tbe noxious 
influences so familiar in tbe instances to winch allusion has been 
made; and any agent which interferes with the integrity of the 
morbific molecule destroys its ciipability of induciug ii regular 
disease. 
It was in consequence of the result of this mode of reasoning that 
I have long been of opinion that tlie cause of eudeniic diseases, if 
disseminated in the air, must exist there, either in the condition of 

I solid particles, or in a state allied to tbe vaporific form. The practical 
bearing of this conclusion is, that we are not to expect any informa- 
tion respecting the morbid condition of the air from experiuii-nls on 
a small scale upon the cliemical constitution of the normal gases in 
aoy given atmuspbcrc, or even on the minute traces of abnormal gases 
wluch may be dctceled by the most delicate appliances of science. 
The fact, which seeuia to be well authenticated (Boussingault), 
that tbe inhabitants of South America arc enabled in sume locali- 
tiea to withstand the attacks of enilcinic (lii<eases by mecha- 
nical applications, such as veils placed before the organs of respi- 
ndon, BO as to sift the air from morbid solid particles, supports 
the view of tbe organic nature of malarioas poison. Absorbent 
porous bodies used instead of veils, such as charcoal, have been long 
uiflueed in mamifactories from their powerof condensing gases, which 
ore tepLaced by the inspired nir in its passage tbroiigli tlieni, and are 
thereby carried into the circulation. Proceeding on the idea involved 
io this view of the nature of tbe cause of endemic and epidemic 
dtecases in 1849-50, at the former invasion of cholera, I subjected a 
a large qanutity of external atmospheric aJr in nn infected district to 
chemical investigation with the view of condensing any vapour, or of 
detaining solid particles whieb might be disseminated ilirougb the air. 
The result was entirely negative. (Sec Chemical Tteiean-bea on the 
Nature and Cause of Ckolern, — Transactions iif ihif lioi/al Medical 
and Chirurgical Saciety,yo\. xxxiii. 1850.) 
^^_ When the Board of Health, during the occurrence of the epidemic 

^^K in 1854, gave Its sanction to investigations bearing upon the discovery 
^^H of a tangible cause of the disease, I began to follow out on a more ex- 
^^B tended scido the experiments which I had executed in 1849-50. For 
^^H this purposo, as before, the system of aspiration was adopted for dniw- 
^^H ing a quantity of air tbrough tubes, and subjecting it to various con- 
^^B densing influences. A largeair-tigbtcislern, of the capacity of IScuhio 
^^H feet, was constructed of wood and lined with zinc. A pipe connected 
^^B with a water cistern conveye<I water to an aperture in its top, while 
^^P a tap at the bottom allowed tbe cistern to be emptied. Tbe cistern 
^^M waa fitted with a graduated glass gauge tube at the &idc, which indi- 
" cated the amount of water and lur contained in it. An aperture in 

the top of the cistern was supplied with a flexible tabc, and was 
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ttmusiiMi v^ith WouIfeV bottled and tabes, cootainiiigltiiid} t tr o ugh . 
wbkrh th'; a> m%^. r]ra\\n from an infected atmoepheie bj the a^pt- 
rating pr^w^ of the water contained in the cistern as soon as it w«s 
MfWfA Vf flov/ out by the lower tap. From the interest taken bj the 
MuthffTitU;^. of .St, Thomn5)'i! Hospital in all that concerns the progress 
of utf'Au'^l ^c'ihurjif* I wai« enabled to erect this apparatus adyoiniiig 
the w^nU .,et main f >r the reception of cholera patients, and 
nKAing the aimbrouj) mechanism could thus examine the 
of the ch/Jera ward under various circumstances together with the ex- 
ternal air^ and the air of other atmospheres. The ward whose atmo- 
sphere wn^, Hpe^nally examined was the casualty ward of the ho6{Mtal 
occupied by femnle )>atient4 attacked with the epidemic^ but the atmo- 
sphere r/^rnmuni^^terl with an adjoining ward filled with male cholera 
patients* The meteorological conditions which prevailed during the 
peri^xl when a yerie<i of ex]>eriment9 was carried on have been distri* 
rated under five differfnt heads or tables. From the dates iqppended to 
the:^ tables it will be oWerved that the apparatus was kept in action 
during 87 day^, or, with nhort intervals caused sometimes by its 
slight derangement, the experiments extended with little intenmsson 
from the l-^th of September to the 23d of December indonve. The 
total r| front if y of air ^^iibjected to examination under different condi- 
tions during this perirKl njiproached 1,800 cubic feet, or preciseljr 
1,7^4 -f; o.n\,]o ff'cf. 

KlIWT KXPEUIMENT. 

/>//////////////// /// /A' /\hmnplii*ri' tff the Cholera Ward when JUled tcitk 

ruliniU. ^'J able I. Plate I.) 

\%i tbii« ^'t\i^'i\\u^'U\. prluHM tiibcjM carefully washed with distilled 
WMfUtf mA dned w<;re conducted from tlie centre of the ward along 
U<e r*f*fi' oi loe ward, and terminated by dipping into distilled water 
ill a Woiilf<:V botth'. A Hccond Woull'e's bottle was connected with 
the fir»t bottle by a tube dipping Jikewise into distilled water. 
Iteyond the/^e waw an L' tube, which was filled with pumice stone 
moiDteiicd with hulphuric acid. The U tube was connected with the 
aspirating eihtern by means of a flexible vulcanized caoutchouc tube. 
The eihtern being filled with water, and its interior placed freely in 
communication with the system of tubes and bottles, on the tap at 
the bottom of the cistern being opened, tlic cistern began to be 
emptied^ the water running into a sink placed immediately beneath, 
while its place was taken by the air of the ward, which traversed the 
distilled water in the Woulfe's bottles and the sulphuric acid in the 
U tube. The distilled water was carefully prepared, and just before 
being introduced into the Woulfe's bottles it was rapidly boiled. 
A portion of the same water in a stoppered bottle was placed 
beside the apparatus, mid was carefully examined microscopically 
after the completion of the experiment, and compared with the 
distilled water tlirough wlucli the atmoi*phere of the ward had 
passed* The air was allowed to ntream through the water and 

* The dnwingf of i\w iiii^wit eouUei)«fil iVoiii tliu MwerAl atmospheres haye been 
most skilflillj MW trutbAilly oxtfOutoU by Mr. 'VwWt^u Wt«Hf. 
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eulphui'ic acid during four diiji', until 98'6 cubic feet had traversed 
the tubes. On ihc second da; after the commcucemcnt of the expe- 
riment it became very evident that organic matter wae carried along 
■with the air in its transit through the tubes, aa tlie sulphuric acid 
ta the U tube became distinctly dark coloured, imd na the process 
proceeded, thia charring effect augmented until it iiesumed n colour 
unalogntis to that familiar to chemists in the cose of Noi-dbaueen acid. 
The dietilled water subjected to the aclion of the air was found to 
give ft strongly iicid reaction with litintis paper. On the addition of 
nitrate of baryta a copious precipitate of au![ihate of baryta fell, 
which was insoluble in hydrochloric acid. The eourco of this acid 
was no doubt the product of the combustion of the sulphur of coal 
uaed for heating the ward, nnd jirobabty also of the gas employed 
for lighting the ward. The sulphur of the pyrites of the coal and 
the traces of bisulphide of carbon frequently found in gas, yield, 
when subjected to coinbuetion, Buiphuroua aeid, which again, when 
brought in contact with water and air, epccdily takes up more 
oxygen, and i« converted into sulphuric acid. No chlorine nor other 
mineral acid could he detected in the distilled water. During the 
course of the experiment delicate filaments became distinctly viable 
in the distilled water, which were easily recognized without the 
application of any magnifying power ; and after tlie cessation of the 
experiment tliey increased in magnitude, thus giving strong evi- 
dence of their vital vegetable character. It deserves notice that the 
greatest luiiouut of vegetation and of mechnniea] matter visible to 
the evf esistcd in the eecond Woiilfe's bottle and not in the first, 
which shows the difficulty of detaining such light bodies by the 
re^etance of water alone. I'late I exhibits a view of the objects 
■visible at one time under the Hold of the microscope, ■with the ex- 
ception of A, which ha^ been introduced wubseijuently, to exhibit 
B more advanced stage of the vegetation of il. The coloured fibres 
in the drawing are good examples of filaments of cotton, whidi 
aie characterised by their ribbon-shaped flatness and sharp edge, 
while they are tubular, and somewhat tend (o a spiral curvature. 
Two filaments of this description arc visible in the drawing marked 
a : riic larger painted with royal blue, or steamed Frns.aian blue, and 
the smaller of a pink tint, derived probably from niadiler. These ob- 
jects arc magnified 150 diameters. The figures attached to the other 
objects indicate the number of diameters to ^hich they have been 
magnified The object in view in thus presenting them was to ttfibrd 
tlic advantage of a prospect of everything existing under the object 

glass of the microscope at the same time. To form a correct notion of 
Je nature of the drawing, we have only to consider the slide containing 
the figures represented to remun stationary under the microscope, and 
that some of the smaller objects have been increased in size merely by 
nJU'nng the ]iowers as was found to be requisite. The moat striking o)^ 
jects in the drawing next to the cotton fibres ai'e filaments of hmr, b, 
aod probably wool, c. Ou the latter objects it is by no means easy to 
give a decided opinion ; but their characters, perhaps, approach 
more neaily tu those of a worn portion of wool than to any other 
olyect likely to bo pi-csenl in such a locality. Grouped around and 
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intermixed with the cotton filaments^ may be observed fine confer- 
void looking fungi, dy tubular, with their tubes occupied at intervals 
with granular or vesicular bodies; y represents these fungi in a very 
early condition of their growth, and A one which has been subse- 
quently introduced into the drawing, and which I endeavoured to 
bring towards maturity by growing in shallow water. During the 
limited period at my disposal, I did not, however, observe any ten- 
dency towards the formation of fructification. Sporules (e) were 
abundantly distributed over various portions of the field of vision^ 
and in one specimen examined, two potato starch granules could be 
distinctly detected. In various points small masses of siliceous 
matter, traces of soot and dust were visible, which seem to have been 
entangled in the web of fungoid mycelium, which rapidly increased 
in volume by continuous growth ; vibriones {g) were also readily 
recognized in numerous parts of the field, which were characterised 
by great activity and rapidity of transit from one point to another. 
Some of these were of considerable length, but were too minute to 
enable their anatomy to be made out even by a power of a thousand 
diameters. It is not easy to decide as to the nature of the dottings 
and minute lines which can be traced along the margins of the larger 
objects, although their forms do not i)resent much dissimilarity to 
those of vibriones (although no movements were recognized). They 
also resemble what has been observed among the products of fruc- 
tification of certiiin classes of lichens. From this experiment we 
learn that considerable quantities of matter are diffused in an in- 
habited apartment through the most distant portion of the enclosed 
atmosphere from that in which the patients breathe and are immersed, 
since the tube employed in the trial detailed opened near the ceiling 
of the room, and yet constituted the medium by wliich fragments of 
cotton fibre detached from the garments of the female inmates w^ere 
conveyed. Besides these mechanical impurities, the source of which 
can be so readily detected, we find likewise the sporules of vegetables 
and likewise the ova or germs of animal existence. This view 
seems more consonant with the circumstances than the idea that the 
plants and animals themselves were actually dispersed through the 
atmosphere, although there appears nothing paradoxical in the anti- 
cipation that if particles of dress are so volatile they may be accom- 
panied by portions of vegetation which may also have been previously 
deposited on the ssime articles of clothing. 

Second Expekiment. 

Examination of the Atmosphere of the Cholera Ward when half filled 

with Patients. (Table II. Plate II.) 

As I had resolved to prosecute the examination of the air of the 
cholera ward continuously, and the first experiment having termi- 
nated when cholera was somewhat on the wane, the second experi- 
ment was entered upon when the amount of patients did not exceed 
half of the previous number. New bottles having been charged 
with carefully prepared distilled water, the apparatus was arranged 
60 that the air should traverse two Woulfe's bottles, containing 
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distilled wnter, and a U tiibe, whicli vf:\s sunoundeil with ice and 
waa placed between the Woulfe's bollles and the aspirating cistem. 
Table II. aftbnls a view of the conditions of the atmosphere during 
the experiment, with the amount of air passed. The air cxiunined 
amounted to 240 cubic feet, and wai* allowed to pass through the tubes 
during 1 .'i days. The quantity of air transmitted during that period 
waa 240 cubic feet, and the proportion passed daily was pretty equally 
distributed over the fortnight during which the experiment lasted. 
The water in nil the bottles was found to be strongly acid at the 
conclusion of the trial, and to give a copious precipitate with nitrate 
of baryta, indicative of the presence of free sulphuric acid. The 
second Woulfe's bottle contained a larger amount of visible matter 
detained than the 6rst bottle, while in the U tube, which had been 
surrounded by the ice, a very considerable quanlity of organic and 
other forms could even be detected to a certain e.xtent by the eye. 
The amount of wnter in the U tube, which uiust have been con- 
veyed from the distilled water in the Woulfe's bottles by the trans- 
mitted air, and condensed by the ccoling application, amounted to 
above a fluid ounce, since the tube was carefully cleaned and dried 
out at the commencement of the experiment, I find it noted that 
the U tube contained more mcclianicnl matter diffused tltrouph the 
water condensed in it than appeared to exist in either of the Woull'e'a 
bottles. Plate 2d represents :in accurate delineation of the forms 
visible under the field of the microscope at the same time, the powera 
employed varj'ing from 100 to 200 di.iinetcrs, as represented in the 
attached figures. The forma are somewliat different from those in 
the first plate, for while fragments of higher oi^aiue tissues predomi- 
nate the comparative absence of fungi is sufficiently striking, u 
appears to be organic matter, but of too indefinite an aspect to 
enable an opinion to be risked of its origin ; b is obviously tegetuble 
epidermis, and may have been detached from an onion used as food ; 
c is vegetable cellular tissue ; rf is a '"iigmcnt of wood ; e a 
filament of cotton dreis dyed with madder and Priismn blue; ^beara 
much resemblance to a filament of linen; y seems to be vegetable 
baira (wheat?), appmsimating in some respects to thofc of tobacco 
l«af, but this suggestion occurred from the ciieumstancc that 
tobacco waa smoked in the adjoining ward, and on one occasion 
at least, in the ward itself; h, from its stationary character, it was 
concluded, was a sponge spiculn, although in some respects it might 
be mistaken for a higher order of organism ; i, minute fungi, are 
remarkably scanty in amount compnrtd with their prevalence in the 
products of the first experiment. S])orulcs. A, however, were dis- 
tributcil scantily over the field, and a spore case, tit, apparently 
could be detected, while / bore a strong resemblance to the Bj>ore 
case of Oiilium Tuckeri. A fragment of spiral vessel,^', occuro on 
the right of the plate, similar objects being visible in the epider- 
mic mombratic /', The form represented at n has much similarity 
to the stipes of Botrytis; o is obviously a portion of epithelium, 
vhich has fiontcd up al^er detachment from the inmatce of the 
ward ; p bears a strong resemblance to oU globules. Throughout 
the field dark ma^fcs are noticeable which seem to l*e jiarticles 
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of «liccou8 matter and yarious impurities which are capable 
of being detected in all atmospheres where disturbance of dust is 
liable to take place. The present experiment differs in a remarkable 
degree from the results of the previous trials by the circumstance 
that no animal matter was capable of being detected in the second 
case, while in the former instance a considerable amount of vitality 
was clearly discernible. But after careful examination repeatedly 
resumed, no trace of vibriones was visible in the matter detained in 
the second air examined, notwithstanding the much larger proportion 
of atmosphere conveyed through the tubes. We observe also among 
the present products epithelial matters from the human surfaces, and 
are thus presented with ample evidence of one of the consequences of 
a too condensed population by the possible thorough contamination of 
the air which must be used for respiration with not only the impure 
exhaled gases, but likewise even with solid particles of human origin, 
detached and diflfused through the atmosphere in which the inmates 
of houses are immersed. 

Third Experiment. 

Examination of the Air of the Ward after the Removal of all Patients, 

(Table III. Plate III.) 

In this trial the apparatus was preserved in the same state of 
arrangement as in the second experiment, the bottles, however, and 
tabes, as in the previous cases, being quite new, and having never 
been employed for chemical purposes previously ; they were carefully 
washed out and dried. Two Woulfe's bottles occupied the same 
position as previously, and a U tube surrounded by a freezing 
mixture connected the last bottle with the aspirating cistern by 
means of a vulcanized caoutchouc tube. This experiment lasted for 
fifteen days, from the 5th to the 21st of Octooer inclusive, and 
comprehended the examination of 304 cubic feet of ward atmosphere ; 
(Table III.) The patients had ceased to enter the ward in conse- 
quence of the decrease of the epidemic, and the only disturbance 
which could occur in the atmosphere must have been due to the 
operations of cleaning and airing the apartment The distilled water 
through which the air passed was, as on the preceding instances, 
possessed of an acid reaction due to the presence of sulphuric acid. 
The visible amount of detained matters was more minute than 
previously, and it was this circumstance that led to the aspira- 
tion of more air in this than in the foregoing trials. But, although 
no patients existed as inmates of the ward, there was a free com- 
munication with the adjoining ward, which was occupied by males 
affected with the epidemic, where fires and gas were in an active 
state during the twenty-four hours. Tliis is sufiicient to account for 
the large amount of lamp black (plate 3 «,) which occupies such a pro- 
minent place in the drawing. The circumstance that the ward had 
been occupied by females, and had undergone the process of sweeping 
and washing, explains the occurrence as in the former experiments of 
the blue and red filaments of cotton, fig. a, and of what corresponds best 
with wool, b. But notwithstanding the amount of air which traversed 
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the tubes, it raimot fail lo ntlract ftltcntian, that but a minute frag- 
ment ol'f'ungiia (c remainpj while it is Btill more worthy of remark, 
that Bporules eeem to have entirely ceased to pervade the fame atmo- 
sphere, which during the jicriod when the ward was filled with inmates, 
was chanicteriscd by abundance of these vegetable forms. The sili- 
ceous particlos mixed with the fuliginous matter (c) constitute a.. con- 
siderable portion of what le often termed dnst, and what ia so familiar 
when a strong draught is made to permeate an apartment, or the 
deposit on the objects in a room is disturbed. The objection- 
able character of an atmosphere contaminated by dust and smoky 
particles is not, however, diminished by its familiarity, since pathology 
poinls out to us the results of sticb noxious influences in the densely 
black chained lungs of the weaver and collier ; the former with the 
lamp black from the murky atmosphci-e of his oil lamp, and the latter' 
from & similar cause, with the superadded auxiliary of the finely 
difiused coal duat of his subterranean cell. Tliese, and the facts 
which have already emphatically forced themselves on our attention 
during the discussion of the present examinatiuns of air, show us 
that when we can detect such impurities in a comparatively well 
venlilaled apartment, we may not be surprised if the air of densely 
crowded dwellings, allowed to stagnate as iu some of the cellars 
in the Sobo district which I visited, packed with six to twelve 
inmates in a cube of 12 feet, should induce disease and early death. 
Whether we admit or not with the Stoics of old " that every man is 
ricli who has the free enjoyment of earth ^md air," certain it is that 
the human being must be reckoned poor indeed who is continually 
immer:«ed in an impure atmosphere. 

Fourth Kxpehiment. 
Examination ofthr Ej^turnal Atmosphere. 
(Table IV. Plate IV.) 
In this research the same form of apparatus was employed, and 
the same mode of arrangement as has been already described, with the 
modification in the adjustment that the tubes leading from the ward 
were dispensed with, and tbeir place supplied by a flexible caoutchouc 
tnbe, which, protruding into the external air through a window, was 
carried along the wall of the building a few feet, and was then made 
to project. The experiment lasted for 21 days from the 2l8t October 
to the 16th of November (Table IV.J, during which 560 cubic feet of 
air etrcamed through the apparatus. It was long before any visible 
appearunee of mechanical deposit was exhibited. But as soon as any 
Object w.is discernible a comparatively rapid augmentation in volume 
ensued, affording strong evidence of the development of vegetation so 
beautifully represented in Plate 4. The turdinese in the growth of 
the fungus may perhaps receive some explanation from the fact 
which i* very obvious in all the drawing'*, viz., the presence of 
some fomgn matter, as wool or cotton. Until some such bodies 
were detained by the water, it may be easily undcretood that no very 
striking object eonid be discerned by the eye. As soon, however, 
aa ft Alfttnent of cotton gained access to the fluid, it would cxcrdsc 
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an obvioiiB tendency to aggregate any other extraneous buJies which 
might be diffused through the water, and by affording a poiut of 
attachment to aporules wonld enable thera to remain in a certain 
degree of comparative real, and thus enable the incipient stage of ger- 
miaatioit to proceed. For, on the cessation of the Htreaming of the gas 
through the water, and afterwards, when the fluid was placed in perfect 
stilMess, even in the absence of light, vegetation advanced with great 
rapidity. Plate 4 exhibits a filament of cotton (a) of a brown tinge, 
magnified, as well as the other objects, to the extent of 200 dia- 
meters. Interlaced with it is what agrees most nearly with a 6Iament 
of worn wool (p), and a crystalline body (c) Bomewhat resembling in 
Bome respects a ajjonge epicula. A fungus (d) in various stages of its 
growth occupies the prominent portion of the field, and sporulca (<■) 
similar to those jjrobably from which the plant originally sprung are 
observable in different parts of the drawing. Throughout the 
vegetable massus dark fuliginous matter is distributed, derived from 
the soot of the chiiunies or from the gas biimt in the wards. The 
proximity of the source of the air to the building renders it possible 
that the vegetation may have proceeded fiom the same source as in 
tiie preceding experiments, and this could only have been decided by 
experiments conducted in different free atmospheres at a distance and 
in approximation to inhabited neighbourhoods. As during the 

5 resent investigiition every day was occupied in the exuminatton of 
ifftrent atmospheres for comparative purposes, more prolonged 
researches must be dcfen-ed to another opportunity. The present 
results seem to hold out encouragement tnat, by various improve- 
meuta and expansions in the mode of experimenting which have 
suggested themselves in the course of the collection of the facta 
observed in this report, some important additional light may be thrown 
on the subject of impure atmospheres, and on tne best means of 
removing the extraneous matters which constitute their contamina* 
tion, either by ventilation conjoined with chemical applications or by 
mechanical or other auxiliary means. In common with all the 
experiments, except the first, when the ward was filled with diseased 
patients, no trace of animal movement could be detected, and although 
the acid reaction of all the solutions was equally distinct, no vibrionea 
were visible except on the first trial, although in that instance the 
amount of air subjected to examination was greatly inferior to that 
employed in all the subsequent examples. 

Fifth ExrERuiENT. 

Examination of the Atmosphere of a Sciccr. (Tabic V. Plate V.) 

There can be no doubt in the mind of any one who ha-i been in 
the habit of directing his observation to the condition of the soil 
in a city, that there exists under the dwelUngs of the inhabitants, 
and under the streets, sources of impurity which may well induce 
us to ascertain if some amelioration of the present circumstances 
cannot be adopted. To test the conditions generated by the fluids 
thrown off from city habitations, the present experiment was made. 
The most accessible means of chemically examining the question, 
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seemed to he to §iibject to acrntiny the atmosphere in iiiiinediate 
contact with these tliiida tlicuteelvcs. For tliis purpose a uew gas 
pipe waa coTuIiicted from the atmo:iiphere of the sewer, and connected 
with the appanitus by means of a flexible tube. The extremity of 
the giiB pipe dipped downwiirda to within a foot of the surface of 
the contents of the sewer. The Woulfe'w bottles were arranged 
as in the previous experiments with a U tube, the air having 
been allowed previously to stream through the flexible tube aloae 
in connexion with the cistern to diapiaee tlie common air contained 
in the apparatus. The experiment waa carried on during 27 days, 
from the 22iid of November to the 23d of December inclusive, 
and during thut period, 592 cubic feet passed through the tubes. 
(Tnble V.) The amount of meclianicalmatter detained waalese than 
in any of the preceding experiments, but still it was visible to the 
eye, and when allowed to deposit in an inverted conicid vessel, the 
sediment could be, although with some difficulty, from its levity, 
collected for the purposes of microscopical examination. The distilled 
iraicr, which in all the previous investigations had been rendered 
elroiigly acid, yielded on the present occasion the most imequivocal 
evidence of powerful alkaline reaction, due to ammonia, which is an 
usual result of the decomposition of such animal and nilrogenoua 
Testable substances as occur in the sewer waters. Plate 5 exhibits 
a delineation of the matters detained in the transmission of the 
sewer atmosphere through the distilled water. Prominently, as in 
the previoiia drawinga, a large filament («}, probably of wool, 
appears to act as a nucleus or means of aggi'cgutiug the rest of 
the sediment. Beautifully convoluted round it we find branches 
of [Jie elegant mycelium of a fungus, which appears to be de- 
veloping. Spore cases (il) are seen tn the lower part of the drawing, 
while sporule8(c} are scantily discernible. All these objects are mi^- 
nified to the extent of 200 diameters. In the upper part of the plate 
wc detect, in much larger quantity tban iniiuy of the previous trials, a 
out of vibrioncs, magnified to 1,000 diameters, characterised by the 
Diost lively and active motion, traverfing the field of ihc microscope 
with a great rapidity, propelled by their peculiar vermioular like 
action. Of a smaller size, but in great abundance, similar bodies 
may be noticed to the lower left of the drawing, and thickly stretched 
among the ramifications of the mycelium. These appeared strongly 
toa:^m'datc to vibrioncs in their physical outline, but movementa 
were not so visible, except in some cases to a limited extent The 
y jultnrity in the results obtained from the examination of a sewer 
atmosphere, aifords a sufficient distinction to enable ua to discriminate 
it fmm the air contained in wards, and in the fnc atmosphere; for 
while all the other Btmos]ilicres investigated have been highly acid, 
the air in the sewer has been strongly nik.iline, and llie amoimt 
of animal life in the sewer has been found greatly to predominate 
OT«r that which has been detected in the armosphercs above ground. 
It is obvious, then, that, in addition to the nuxioiis gases, sach 
as sulphuretted hydrogen, carbonic acid, carburrctted hydrogen, 
JeCm which may be evolved in various proportions from the deeom- 
orgonic matters in the sewer fluidt^, there exist in the sewer 
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aftnosphere living beings of vegetable and animal origin., or at 
least die sporules and germs of these organisms exist there. That 
analogous growths are capable of being propagated in the animal 
^tems is well known. That the sources of the latter are - ex* 
traneous, seems to receive countenance from the interesting re^ 
[Searches of my colleague^ Mr. Ilniney, in his investigations on the 
pathology of diolera. I refer to his report, which relates the fact of 
his having discovered an entozoon in the opening of the air passages,, 
the analogues of which have hitherto only been found imbedded in 
the tissues of the human body, thus yielding evidence of the foreign 
origin of such animals. His observation, too, of the absence of 
growing fungi in solutions when the supernatent air has been fil- 
tered, but which under ordinary exposure to the atmosphere are 
covered with these vegetations, affords strong evidence of the distri- 
bution of such seeds in the air, and of their tendency to take root 
and grow in conjnrenial soils. It seems scarcely necessary to observe 
that the probability of the air deriving any wholesome virtue froni 
the presence of such vital j)owers distributed through it is highly- 
improbable, while the possibility, on the contrary, of their presence 
being liable to be followed by noxious results to health appears 
self-evident. In the Soho districts I found great complaints widely 
distributed, of the nauseous and sickening odours emanating from 
the gratings placed over apertures communicating with the sewers, 
and although these smells might alone not be capable of engen- 
dering diseases of a characteristic type, they are not only calculated 
of themselves to prejudice health, but they are indications of the 
accompaniments of foreign organic beings, merely traces of which it 
is probable have yet been detected. The investigation having been 
made during the winter, when decomposition of organic matter is 
much checked, and when the duninished temperature is antagonistic 
of organic life, it would be necessary to conduct comparative trials in 
summer, before conclusions could be drawn as to the prevalence of 
such beings in any atmosphere.^. Simultaneous observations on the 
meteorological condition of the atmosphere are likewise of importance, 
as bearing on the powers in action on its mass, to obviate any stag- 
nant tendency of the air and to prevent the accumulation of extra- 
neous and morbid influences. 

Summary. 

From the results which have been obtained in the course of the 
present researches, the following deductions may be drawn: — 

1. That in the atmosphere of a cholera ward, mechanical matters 
were diffused throughout the air derived from the inmates, that 
sporules of fungi and germs of vibriones, or vibriones themselves 
were obtained by filtration from the atmosphere — all of these bodies 
being adulterations, so to speak, of the pure oxygen and nitrogen, 
which alone constitute the wholesome predominating constituents of 
the elastic fluids destined for respiration. 

2. That from a ward only partially filled with patients affected 
with cholera, substances were separated which were mechanically 



dispersed to the very summit of the apartment^ mixed with fungi or 
their sporules, while no yibriones, unless in the form of fiednt traces^ 
toxAd be detected. 

. 3. That in the atmosphere of an empty ward, communicating 
however with a ward contaitiing cholera patients, mechanical matters 
were obtained and taraces of fungi, and perhaps of vibriones. 

4. That in the external air adjacent to an hospital, substances 
mechanically distributed were likewise found, and sporules with 
fdn^ Were also detected to a considerable extent, but no vibriones. 

5. That' in the atmosphere of a sewer, bodies were also found in 
mechanical diffusion associated with sporules, fungi, and vibriones. 

6. That the air contained under the three first conditions from 
wards possessed an acid reaction, that the external atmosphere like- 
wise indicated a similar chemical condition, and that the sewet atmo- 
sphere was done alkaline. 

7. That although animal and vegetable life seem unequivocally to 
be diffused through cholera atmospheres, it would be premature to 
infer a connexion between the disease and these, organisms until 
comparative trials have been extensively made on other conditions of 
sir; and that the present researches must be only considered as a 
angle stone placed as a contribution towards the foundation, of & 
larger structure. 

Robert Dundas Thomson, M.D. 
St Thomas's Hospital, 
18th February 1855. 
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' t — ^PrasT Experiment on Atmosphere of Cholera Ward when filled with 
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32 


29-771 


59*9 


56-5 


60-8 48*1 


W.N.W. 


Fresh breeze. 


,. Wed. 


4 

; feet 

dEx] 


16 


29*826 


56*4 

tmosp 


50*1 


60-8'45-0 

1 


W.S.W 


Gentle breeze. 


Total cubic 


240 

1 

PERI ME 








m.— thir 


:nt on A 


liere of Cliolera Ward w 


hen empty. 


Oct Thurs. 


5 


16 


29-582 


64*9 


58*4; 64*0 


52*7 


S.W. 


Fresh breeze. 


„ Fri. 


6 


16 


29-527 


56*4 


54-8 


67-5 


53*9 


E. 


1 Gentle breeze. 


„ Sat 


•• 


16 


29*958 


54*8 


49-7 


57-0 46*5 


E. 


Strong breeze. 


„ Mon. 


9 


16 


29-714 


58-4 


57*6 


58*0 52*1 


Calm. 




^ Tues. 


10 


16 


30*046 


59*4 


,56*6'61*2 50*4 


W. 


Gentle breeze. 


„ Wed. 


11 


32 


30*149 


58*6 


52-21 59-0 


150*5 


N.W. 


Fresh breeze. 


„ Thurs. 


12 


32 


1 30-531 


52-6 


46*9 


59-4 


43*0 


N. 


Gentle breeze. 


^ FrL 


13 


32 


30*448 


46*4 


44*8!59*9'37-0 


W. 


t* 


- Sat 


14 


16 


30*309 


51*9 


50*2 


52-0 43*4 


W. 


»t 


„ Mon. 


16 


16 


29*996 


50*8 


46*2 


53-3 43- 1 


N.N.E. 


»« 


„ Tues. 


17 


16 


29-360 


50-1 


47*4 


52-5!38-5 


E. 


Fresh breeze. 


„ Wed, 


18 


16 


29-277 


49-9 


48*8 


51-4!43-2 


N.W. 


Gentle breeze. 


„ Thurs. 


19 


16 


29-798 


46*8 


42*8 


51-0l37*9 


W. 


ft 


H Fri. 


20 


38 


29-370 


52*8 


149*9 


53.1 43-3 


N.W. 


n 


H Sat 


21 
cfeet 


16 


29-606 


51-9 


48* 


53.0 


43-2 


N.W. 


Fresh breeze. 


Total cubi 


304 





In these Tables the temperatures refer to the external atmosphere in the shade. During 

the period of experiment no ozone was detected. 



IV. — FoDKTH EsPBBniEXT on tlfo Air of the Estornal Atmosphere. 
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S|.d 








S 


i 
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ii 


Dry. 






M 














Fwt. 


36 






a 


Direction 


FoKO. 


Oct. 8&t. 


al 


!« 


a3'60B 


51-9 


4R 





53 -n 


43- a 


N.W. 


FKsh breese. 


„ Hem. 


9r\ 






31-7 






S5-H 


4?- 9 


W. 




„ Tuts. 


a* 


32 


a9-sii 




44 






.17-4 


8.W. 




„ Wed. 


a;. 


3a 


39-043 


46-4 


45 




SO-9 


40*9 


E.NJi. 




„ Thure. 


Vfi 


3a 


39-746 


45-4 






4T-4 




W.N.W. 


Gentle breece. 


„ Fri. 




*8 


30 '389 


44*9 


4.1 




4«-S 


34-0 


SW. 




„ au. 


tn 


32 


30-346 


54- » 


.50 




54-5 


41-0 


8.&W. 


Fresh breeie. 


., Hod, 


■M) 




ao-isa 


SJ-9 


54 




54-0 




&V/. 


Qenlle breeie. 


Sot. Wed. 




32 


30-433 


49-8 


4rt 




63-7|44-6 


N. 




„ Thurs. 


a 


16 


30-366 


52-0 


.■il 




6a-4|4S-l 


B. 




„ Fri. 


a 


16 


30-363 


50 '0 


45 








N.W. 


Fresh breeie. 








30-aa6 


46-8 










N. 




„ Hon. 


n 


3a 


30-403 


4B-0 


44 




.54 -3 




N.W. 




„ Tii». 




le 




46-1 






49-9 


35-8 


W. 










30-aST 


46-9 


44 








W.S.W. 


Fresh breeie. 


„ Thar.. 


9 


3a 


30-a30 




3H 




49 -n 


35-1 


N.NE. 




» Sat. 


11 


32 


30-09.5 


47-1 


4.5 




49- r, 


36-5 


N. 


Geiille bTNM. 






IG 


30.171 


44'6 


4V 








S. 




- Wed. 


l.'S 


33 


s9-]i; 


46-8 






47-9 


.13-3 


aw. 




, Thur«. 


IS 


16 


39-041 


48 4 


47 -a 


48-0 


403 


E.8.E. 


■■ 


Tetol cubic fiwt 


560 









V. — Fifth Experiment on tlie Atmosphere of a Sewer. 



Nor. 


Wed. 


33 


32 


39-873 


40-4 


,39-0 


43 '5 


35-1 


N.W. 


Genlie breeie. 




Thur*. 


23 


16 


39 093 


48-4 


37-1 


40-8 


sa-o 


E.N.E. 






Fri. 






39-316 


39-3 


38-0 


39-3 


33') 


N. 






Sat 


33 




39-610 


39-1 




40-3 


33-5 


N. 






Mod. 


a; 


16 


30-086 


31-4 


30-a 


37-3 


27-8 


N. 






Tue«. 


38 




39-833 


40-9 


40-0 


40-S 


36 9 


W. 


Fmhbree«e. 




Wed. 






39-033 


47-1 






37-6 


W. 






ThD«. 


30 


16 


39-675 




39-S 


48- Q 


39-5 


w. 


Geallc breeie. 


Dtc 


Fri. 


1 




aS«G64 


44-4 


43-1 


48-6 


38-4 


N.W. 


Fresh brteie. 




S>L 


3 




30-009 


43-8 


39-6 




356 


N.W. 






Mod. 




16 


30-170 




433 


48-6 


413 


W, 






Tues. 






39-597 


BO- 1 


4--5 


50-2 


40-0 


W. 






Wed. 






39-607 




40-4 


SI-2 


35-6 


S.W. 






TburJ. 




33 


30-343 






44-6 


34-6 


N. 






Fri. 




aa 


39-847 


46-3 


45-3 


460 


33-4 


W. 






SM. 


9 




39-486 


43-8 


4ra 


49-3 


40-8 


N.W. 






Moo. 


11 




30-OCl 






38-5 


27-5 


S.S.W. 


Genlle breeie. 




Tu.-*. 


13 


16 


30-tfll 




38-4 


44-6 


35-3 


W.8.W. 






W«d. 




33 


30-849 


44-3 


43-3 


49-6 


35-3 


w.aw. 






That*. 




33 


29-9;e 


530 


51-8 




41-3 


w. 


Freah brecte. 




Fri. 


■a 


33 


29-977 


53-9 


49-1 


53-4 


48-3 


w. 


Strong biwie. 




Sal. 




IG 


39-830 


4S-3 


43-1 


54-6 


43- e 


N.W. 


Fresh b»*ie. 




To«. 






39-890 


.16-0 


33-8 


41-4 


31-6 


w. 


Gentle breoe. 




Wfd. 


ao 


.ia 


89-533 


43-1 


43- S 


43-4 




N.N.W. 


Strong IweM. 




Thun. 


31 


1« 


30 14.1 


39-9 


39-0 


44-6 


31-3 


W. 


Gentle breeifc 




Fri. 


»3 




39-855 


53- 1 


51-0 


53-4 


36-3 


W.N.W. 




« 


Su. 33 


33 


39 '944 


45-5 






40-8 


W. 


n 


Tw 


.93 
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No. III. 

Beport on the Microscopical Examinatioii of certain AtmospliereSy 
daring the Epidemic of Cholera. By Kr. Bainq^. 

The observations which will form the first part of this Report 
have an especial reference to the condition of the atmosphere in a 
Cholera district, both when Cholera was present, and after it had 
entirely left the neighbourhood. In the prosecution of these in- 
quiries I have had the advantage of a series of very careful experi- 
ments, instituted and carried on at St. Thomas's Hospital, upon a 
very large scale, by Dr. Dundas Thomson, the Professor of Chemistry 
at this Hospital 

As Dr. Thomson's report wiU contain the details of these experi- 
ments, it will only be necessary for me to make such aUusions to 
them as will be required to render my own observations intelligible. 
The immediate object of these experiments was to transmit the air 
of one of the Cholera wards at different periods through a small 
quantity of distilled water, in order that it might be determined by 
microscopic examinations whether the water thus treated contained 
any organic or inorganic bodies when Cholera prevailed which 
could not be found in it when the disease was absent. First, some 
of the distilled water through which the air of the Cholera wurd 
had been transmitted, when the disease was at its height, was 
examined by the microscope with the best lenses, under the best 
illumination. This water contained a great variety of substances, 
some of which were alive, and eWdently in an active state of growth: 
these were so apparent as to be visible to the naked eye. The other 
substances were not possessed of life, but were from the dust which 
had floated in the atmosphere of the ward. These latter consisted 
of minute hairs, of vegetable fibres of different kinds and colours, 
of starch granules, amorphous black carbonaceous matter, which 
were particles of smoke, and lastly of epithelial cells. With respect 
to the origin and presence of these substances in this water, little 
need be said, since it is at once obvious that, in the act of making 
the beds, and in that of dressing and undressing, numerous vege- 
table and animal fibres would be detached from the bed clothes, 
with particles of starch which had been employed for stiffening the 
patients' linen, and be wafted into the upper part of the air of the 
ward, and firom thence be carried by tlie tubes connected with 
the apparatus into the distilled water, in which they would be de- 
tained. With these substances the epidermic scales in progress of 
desquamation from the surface of the body, when detached from it 
by the slighest friction, would, from their extreme lightness, i*eadily 
aacend, and mingling with them in the atmosphere, form alsa a 
part of this heterogeneous compound. These contaminations being 
diffused through the whole of the air in the ward, would not only 
gain access to the parts of the apparatus destined to convey them 
into the fluid in the reservoirs, but they must with equal facility 
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find their way into the lungs of all who are obliged to breathe the 
same coat&minated utmosphere. But it must be remarked that such 
impurities are not confined to the atmosphere of the wards of 
hospitals ; they exist of course in the air of till apartments where 
parsons sleep ; their proportion to the quantity of pure air depending 
upon the number of persons in any one apartment, its size, the time 
they spend there, and also upon their general habits of personal 
cleanliness, or the neglect of it. These impurities are present also 
in the open air, especially in densely populated districts, where they 
will be mixed with gaseous contaminations of different kinds. As 
it respects the origin and presence of the living organic bodies 
befure alluded to in the distilled water, some further observations 
an.' necessary. These bodies had the appearance of small flocculent 
masses in the 3uld at the bottom of the vessel, visible to the naked 
eye. These were examined at the same time by Dr. Thomson and 
myself, and were found to consist of the mycelia of fungi, appa^ 
rently in an active state of vegetation, mixed with the fibrous 
portion of the impurities before mentioned. By a most careful 
examindtion with the microscope, I could not discover any appre- 
ciable dilTerence between these growths and the mycelia of fiingi, 
which had formed in solutions of vegetable substance after exposure 
to the air wiiere no Cholera waa pi-esent. In this instance these 
iungi were associated with more or less extraneous vegetable fibres ; 
but these I believe to be altogether unnecessary for the production 
of these bodies, as the mycelia of fungi are capable of developing 
themBelves in fluids where no such extraneous matter is pre- 
sent. Braides the fiingi, there were extremely minute, colourless, 
indistinctly beaded fibres, resembling in their general characters that 
foim of vibrionia called "bacterium." These were so abundant 
as to cover some of the larger branching fibres of the mycelium to 
which they seemed to be attached. These bodies are so extremely 
mtnuLe that, under a magnifying power of 900 diameters, and good 
illumination, they do not present very definite structural characters. 
I do not recollect to have seen them on mycelia growing in as- 
:nt vegetable solutions prepared for the purpose of producing 

this another portion of distilled water, through which the 
lospheric air of the same ward had been transmitted precisely in 
the same manner as before, though when the disease was very much 
on the decline, waa submitted to microscopic examination. This 
water contained impurities attributable to dust, similar to those 
already i^iarticularized in the other water, also the same two Hring 
organic bodies, although the vibrio-like fibi-es were much leas n 
iDftrou.t than in the first experiment ; however tliey were in sufficient 
quantity ti> remove all doubt as to their actual existence. Tliese 
Bhres, as also (he mycelia found in this wat?r, presented the (>ame 
characters as tliose found in tlie first (juantity. 

Next a third portion of distilled water was treated precisely in 
the same manner as the other two, though after the Cholera had en- 
tirely left, the district. This water, like the last, contained some 
foreign particles, attributable to duat, also the mycelia of fungi in 
considerable abundance, and apparently in an active state of vege- 
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tatioD, but I could not find any of the vibrio-like growths, although 
I exiunuied tliis water witligi'eat cni'e. 

Tlie nest microscopic ej^aminationH which were instituted were 
made with the view of detennining wliether any organic bodies were 
present on the lining membrane of the air passages of those wlio had 
(lied from C'holci:i which were not to W fouTid in the same situations in 
those who liaJ died from other causes. The membrane coveiing the 
inferior vocal chords was considered to be the jjart most suitable for 
this examination, as it is difficult to imagine how organic bodies 
floating in the air, aufficient in quantity to destroy life on reaching 
the interior of tlie lungs, could all pass through so small an aperture 
as the riina glottidea without leaving some trace behind on that 
membrane. This portion of the mucous membmne is also well 
adapted for such an examination, in consequence of its epithelium 
being squamous, and not ciliated, as in other parts of the air pas- 
eagea, and 6o transjuu-ent and sim]>te in its character, that in case 
any extraneous bodies had been there arrested, they would be placed 
imder cu'cumstances the most favourable for their detection and mi- 
nute inspection by the microscope. I accordingly examined the 
larynges of eleven persons who had died in the Cholera wai-d of this 
(St. Thomas's) HospitaL Tliey were all well mtirked cases, and the 
. examination of each was made as soon after death as circum-ituncea 
would permit. The appeamnoes were in all these cases moderately 
uniform. I could detect nothing like spores, or the mycelia of fungi, 
or the vibrio-like fibres in any one of them. Had these been present 
in the lai-ynges of these individuals it would have enhanced the im- 
portance of the first experiments, but still their absence does not 
detract mucli from them, for it is far from certain that physiologists 
are yet able to recognise all the various fonns in which these bodies 
do exist. The appearance which the mucous membrane presented in 
all these laryngea when examined immediately after death were as 
follows : — The squamous epithelium in some pai'ts was studded with 
patches, generally inclining to an oval fonn, of extremely minute 
dark points, producing an appeaiance resembling that which is fre- 
quently seen in animal matter just beginning to produce vihriones, 
in other parts the molecules composing these patches had a decided 
tendency to coalesce and form Larger particles, presenting all the mi- 
croscopiG characters of minute masses of oil. Tlie same part, when 
examined at a later period, that is, after two or three days, had un- 
dergone a considerable change ; vibriones had formed in it in great 
abundance. They were in vigorous motion; at this time well-defined 
crystahi of triple phosphate were deposited in con.siderable quantities, 
but etill the patches of molecules were present, and had undergone 
no appreciable alteration. In order to determine how far the ap 
pearances just described might be considered as normal or abnormal, 
or whether they were confined to Cholera subjects or not, I exa- 
mined the same part of the mucous membrane in an individual 
who had not had Cholera, but who died from the effects of an acci- 
dent ; and in making a careful comparison of the appearances in 
these cases, I could discover no difference by which I was enabled to 
distinguish one from another. The patches of molecules in the two 
states, as above noticed, were present in the latter case, differing in no 
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^tpreciable degree from those in the Cholera subjects, These ap- 
pearances seem, therefore, to be natural, and due to a normal pi-ocess 
of molecular disintegratinn which the epithelial scales are undergoing 
prior to their complete decay. This epithelium also, when examined 
after two days, was beset with vibrios, and deposited triple phosphate 
aa in the Cholera cases. I liavc since examined other larynges of 
persons not affected with Cholera, which eonSrm the conclusion I 
liiid before arrived at, namely, that there is no appreciable difference 
in the mucous membrane covering the inferior vocal chords in 
persons who have died of Cholera from those who have died of other 
complaints. 

I have examined the blood of several Cholera patients, in which 
there was nothing remarkable, unless it be the laige quantity of 
triple ph'isphate which it deposited after standing a day or two. 
I have made also some examinations of the rice-watpr motions, but 
without being able to detect in them anything which had not been 
before noticed. The very early apjDearance of vibriones in these 
motions, even directly after they had been voided, seemed at first 
to be a remarkable circumstance ; however, on examining the con- 
tents of the different divisions of the intestinal canat, aa short a 
time as possible after death, before any signs of putrefaction were 
ajqiarent, I also found them in the contents of all these parts in 
considerable abundance, and in active motion, even as high up in 
the intestine as the duodenum. Being desirous to ascertain whether 
these organisms existed only in the contents of the intestines of 
persons who had died of Cholera, I examined the contents of the 
intestinal canal of individuals, also as soon after death as practicable, 
who had died of other complaints, and I still found vibiiones ; so 
that it appears these bodies, existing in the secretions of the in- 
testinal canal, do not form one of the peculiarities of Cholera. 
Geoege Raikey, M.R.C.S., 

Lecturer on Practical Anatomy, and De- 
monstrator of Microscopical Anatomy at 
St. Thomas's Hospital 

3*0. -10, Dwldington Grove, Kennington Pari; 
January let, 1853. 
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No. IV. 

Seport on a Sanitary Inspection of the Oolden-sqnare INsbiety 
hy Dr. D. Fraser, Mr. Thomas Hnghes, and Mr. J. M. Ludlow. 



Sir, 

Pursuant to the instructions received from you, we have, 
made a house-to-house inspection of that portion of the City of' 
Westminster comprised in the Registrars' sub -districts of Berwick 
Street, and Golden Square, St. James, and St. Ann's, Sioho, 
where Cholera has been most prevalent. 

Our inspection has been guided chiefly by the paper of instruc- 
tions issued by you to us on the 8th of September, which is em- 
bodied in this Keport, and printed in Italics. That paper of 
Instructions begins as follows : — 

Meads of Inquiry in tlie Districts of St. JameSy Westminster, 

which has suffered most from Cholera. 

\st 2%e inquiry to be a house-to-house inquiry, especially and 
primarily in the streets which have suffered most, and in 
regard to the houses in those streets which have had cases 
and deaths. 

2d, The inquiry will resolve itself into the condition of the 
atmosphere before and at the beginning of the attack, 

(A,) — Structural peculiarities of the Streets as regards 

ventilation. 

We have given the great mass of facts collected by us as the 
results of these inquiries, in the Schedules and Tables which ac- 
company this Keport, and shall therefore confine ourselves to 
general remarks, and to placing before you such conclusions as we 
think may fairly be drawn from the before-mentioned Tables. 

The district to ^vliich our attention has been directed, forms, (as 
has been above stated), a portion of the sub-districts of three 
different Registrars. 

It is bounded on the north by Great Marlborough Street and 
Noel Street ; on the east by Berwick Street and Walker's Court ; 
on the south by Little Pulteney Street and Brewer Street ; and 
on the west by Lower John Street, Golden Square, Upper John 
Street, and King Street It comprises thirty -one streets, twelve 
courts, and one square. The population of these sub-districts at 
the census of 1851 was, Berwick Street, 10,798, Golden Square, 
14,139, St Anne's, 17,335. The elevation above Trinity high- 
water mark is, Berwick Street sub-district, 65 feet ; Golden Square, 
68 feet ; St Anne's, Soho, 64 feet 
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of our inspection we have visited about 800 
houses, cnUing &t some, however, for purposes of inquiry only. 
Wc have annexed a Table of the streets, with the number of 
houses in each, and the greater number of houses visited by 
as. Our method haa been to inspect every house in streets 
where Cholera has been at all general ; in those streets where 
the cases have been few, to inspect all those houses where 
there have been deaths, and to take several other houses iu the 
street, (the number regulated by the amount of epidemic disease 
which we found to exist,) and inspect them for the purposes of 
comparison, while in the case of those streets and places which 
have been entirely or almost exempt from the disease, i e,, Great 
Mailborough Street, Upper and Lower John Street, King Street, 
Brewer Street, Golden Square, and Little Pulteney Street, we 
have visited few houses except those where cases have occurred. 

With respect to tlie district generally we have to remark, tliat 
the houses are let at high rents, and are decidedly not of a very* 
low class, but are nevertheless almost universally old and incon- 
venient ; that the streets are narrow in proportion to the height of 
the houses, (except in the cases of Great Marlborough Street, 
Great Pulteney Street, and Broad Street,) that the ends of almost 
all the street*, instead of being contitmcd by other streets running 
more or less in a line with themselves, cut other streets or turn 
themselves at right angles, and that with the exceptions of Golden 
Square, and the space between Portland Street and Marshall 
Street, where tlie workhouse and its grounds stand, there Is no 
open spnce whatever in the district; the backs of all the streets 
being nlled up with courts, workshops, and warehouses, and here 
nod there with cow-houses and stables. Many of the smaller streets 
form culs-de-sac, e. /;., Bentinck Street, Dufour's Place, Noel 
Street, Marlborough Row, Pews Place, &c. ; and there is no single 
street or succession of streets in the whole district down which a 
free current of air can pass from one eud of the district to the 
otlier. We need hardly add, that the ventilation of the district is 
very bad; in fact, although well acquainted with London, wc do 
not know any district, composed of houses of the same class, worse 
adapted for proper ventilation. 

During the month of August only twenty-six eases of Cholera 
tad been registered in the sub-district of Berwick Street and 
Golden Sfiuaro ; but on the morning of Friday the Ist of Septem- 
ber, the disease broke out with fearful, Jnexphcable, and fatal 
■violence, na will he hereiifter detailed, and continued with little 
■bAtnucnt until the morning of the 5th, when it began rapidly to 
decUne. Durin;; the latter port of ThurMlay the 3 let of August, 
the wind changed from south-west to north-east, and so continued 
(with a alight variation on the 3d and 6th of September). During 
the following week the horizontal movement being trifling, the 
mean highest temperature in the sun during the week ending 
September 2, was 103'1, the mean lowest on the grass was 454 ; 
during the week ending September 9th, the mean highest was !JS'5, 
tbo ravaa lowest wm 37'4. The electricity was positive, with 
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moderate tension. During the latter days of August the sky was 
dear, with occasionally a few strata of clouds, but tlie atmosphere 
was hazy, more particularly on the 31st, when many intelligent 
inhabitants of the above-mentioned districts describe it to have been 
stagnant, sultry, and oppressive, to a degree they had never before 
experienced ; several of them stated that on the evening of that 
day they felt it so close and overpowering within their houses, that 
they opened the doors and windows, and stood at the front doors 
without experiencing any relief. 

As above stated, the prevailing winds at the time of tlie out- 
break appear to have been from the east or north-east ; one of 
us remarked that in the worst district, where the streets run 
east and west, and there is no westerly outlet, (such as Noel 
Street, Portland Street, and Bentinck Street, Broad Street, and 
Husband Street,) there is an almost invariable preponderance of 
cases of disease at the south-west ends. We think that the 
evidence bears out this remark. 

While upon the general external features of the district, we 
may say, that the centre of pestilence was in the two blocks of 
houses bounded on the north by Broad Street, on the south by 
Silver Street and Pultcney Street, on the east by New Street, 
and on the west by Marshall Street. To this district we should pro- 
bably have had to add the adjacent block to the east, bounded by 
Broad Street on the north, Berwick Street on the east, Maiden- 
head Court and Husband Street on the south, and New Street on 
the west, were it not that about two-thirds of it are occupied by 
the model lodging-house, the church, and Messrs Iluggins' brewery, 
which have been entirely exempt from disease. The mortality on 
the inmiediate outskirts of this block, in New Street and Husband 
Street, is at least very remarkable ; in i'act, the model lodging-house 
is surrounded by deaths on every side, except where fronted by 
the church and brewery. We have not any materials, (such as 
a plan of the levels), to enable us to speak with confidence on 
this point, but we are inMincd to think it will be found, that the 
centre of Broad Street, where Cambridge Street runs into it, is 
the lowest }X)int of the immediate neighbourhood, and to use the 
expression of an inhabitant, " is the sink of the whole district, 
out of which the disease seemed unable to get." We reserve 
our remarks on the guUv s^rates of this district until we come to 
the subject of gully grates and ventilating shafts. 



(BJ) — Nuisances, slaughter-houses y noxious trades , ^c. 

The chief nuisances of this district are the cesspools, which we 
believe exist in numbers in every street, often without the 
knowledge of the occupants of the houses. We need not particu- 
larize any of these, as we shall have to return to them hereafter ; 
but would merely refer to our Tables to show how frequent they 
are, and the general feeling with respect to them. 

There is one wholesale slaughter-house in the district, of 
which great complaints are made in the neighbourhood ; it is 
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sitimted ut the back of Marshall Street, and belongs to Mr. Holmes, 
8 bulclicr, in Silver Sti-eet. Here, on an avenige, five oxen and 
seven sheep are slaughtered daily. The premises are spncioua, 
were certainly very clean when we visitctl theiu on September 7th, 
and we were told that the method of carrying on the baeineaa 
bad not been altered. 

The whole of the blood, entraib, &c. are bought by contractors, 
who remove tliom daily; the premises are abiiudnntly supplied 
with water, which is used very freely; there is plenty of room, 
and the jtlace is as mry as the Bitnation will iidmit of, surrounded as 
it is by oiher buildings; at the lower end of the slaught«r-houae 
floor there is a drain dividing into two br.mchcs, one of which 
runs into a large stone tank, which is left open while the slaugh- 
tering is going on, and into which the blood Hows; hero it 
remains until the evening, when it is taken away, and at the 
nine time the offal and the rest of the refuse is removed. The 
other branch of this drain runs into aaewer; it is cWcd while 
the slaughtering U going on, but is then opened, and atiy rcmninB 
of blood and filth which are left about are washed into it "VVe 
were assured by the persons employed, and tlio owner of the 
premisea, that the blotxl washed down this drain into the sewer 
19 so tritting that it cannot possibly coagulate, so as to create any 
impediment or nuisance in the sewer; on tJic other hand, a 
person employed by the Commissioners of Sewers assured ua 
that he had often himself seen lan^e niassea of coagulated blood 
in the neighbouring main sewer, which could only have come 
from the slaughter-house in ((uestinn. 

Xot withstanding the apparent clcanlineas of this slaughter- 
liouse, great conipluints are made in the neigbbourliood of the 
smells which come from it, and especially the smell of sour grains, 
on which the beasts in an adjoining cow-shed are fed, and which 
is represented as heing worse than ihat created by the removal of 
the refuse. VTc have taken this slnugbtcr-house as a favorable 
example of such places, but for an average specitnen of the 

ftllcr slaughter-houses, we mention one at ly, Silver Street. 
H comulained of by the ncighboura; for detailed information 
whiai, we iK'g to vcfer you to the special report u|>on it 

vie to the Board of Health by oue of us, from which it will be 
Men that in this as ia most of the other F-mnll slaughter-houses, 
part of the basement, commonly the kitchen, dark and ill venti- 
lated, is the place in which they kill. 

We think that this, and conseriuently all other slaughter-houses 
in the disiriet, must exercise a serious influence on the health of 
their respective neighbourhoods, and ought not to be allowed to 
exist in so crowded a part of London. The smaller butchers, 
particularly those in Berwick Street, who kill only a few sheep 
weekly, almost invariably allow the whole of the blood and part of 
the offal to run into the sewer, aa it is not worth contractors while 
to take such small (quantities. We cannot say whether this custom 
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is the cause of the great mortality which hasi token jdace amongst 
the butchers ai^d their families, for which we refer to the Tablest 
The fact is certainly strange, as their houses iire in general well 
4^ept, not overcrowded, aitd in good condition-, and they are for the 
most part persons in good circumstances. We may mention as » 
nuisance, a large tripe-boiling establishment at the back of Silver 
Street and Marshall Street, close to the slaughter-house before 
mentioned. Great complaints were made of this place by the neigh* 
hours, and we remarked that the whole of the contents of the 
paunches and other refuse are discharged into the sewer. The 
mass of this refuse entering the sewer a few yards &om the spot 
where the before-mentioned slaughter-house discharges itself, 
cannot fail to cause frequent deposits. Mr. Cooper, (from the 
Commission of Sewers,) who was with us on the day we visited 
this neighbourhood, confirms us in this view, and deposits are more 
likely to occur, as the sewer only commences a few yards from 
here, viz., opposite the end of Broad Street, consequently there 
is no water or sink drainage to carry on the refuse. 

Mr. York, the Inspector of Pavements, infonned us, that when 
he passed the tripe shop in Silver Street, on November Ist, an 
Qverpoweringly offensive stench proceeded from it, and still worse 
at the boiling-house and slaughter-house in Marshall Street. 
There are in this district several dealers in bones, rags, grease, 
and other refuse, w^liose shops are much complained of by their 
neighbours ; in the parish of St. James' alone there are seventeen 
sudh places ; we think that in shops or dwellings, accumula- 
tions of imperfectly cleaned bones must have an injurious effect 
on the health, and should not be permitted. 

No complaints were made to us of other noxious trades, except 
in Dufour's Place, where the inhabitants of several houses com- 
plained very much of Mr. NicoUs' water-proof and cloth-pressing 
manufactory. 



(C.) — Smells in the streets and their source, (jully grates, gutters, 
8fc, ; whether the gully grates trapped, whether cases and deaths 
more numerous in houses near gully grates. 

Throughout all the neighbourhood, but more in some streets than 
others, the inhabitants complain greatly of smells in the streets ; 
in one case the offensive smell was complained of by the neigh- 
bours as arising from the tripe-boiling establishment, and slaughter- 
house in Marshall Street already spoken of; also from the smell 
of the fermenting grains, usually kept in large quantities in the 
cow yard adjoining the latter place ; from the various smaller 
slaughter-houses in the neighbourhood, and several of the fish- 
mongers' shops and yards, particularly one in Berwick Street; 
and the inmates of 22, Great Pulteney Street made great com- 
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pluintft of oflensive effluvia nrlaing from tlie fislimonger's pretniefs 
at 41, Silver Street. In a Tew other coses, people complniDed 
of a stench arising from some of the areas in conEcqiience 
of fool neccjiearies located there; aa for instance nt No. 34, 
Borwick Street, where there was an imtrapped privy and ces^ 
puol in the front ai-na, overAowiug in consequence of the drain 
being stopped ; it h.td heca suffered lo remaio in thid condition for 
many months, the house being unoccupied save hy n. parson taking 
charge of it ; witli such a fouas ilir originating dieensc, we arc not 
anrprised to find that the adjoining houne on the right liond, the 
two adjoitiing houses on the left, and two houses immedititeljr 
oppoflite, had one or tuore fatal cases of Cholera in each of them, 
while in the forty-four house:! north of this there were only two 
dealha troiu Cholcnu 

With the above exceptions, tlie guUics were complained of as 
the source of the offensive sraella, and in many ctises we can sfate 
tiroui our own experience, that neither were the inhabitants mi^ 
taken as to their source, nor were the complaints grountllestt. Am 
to the proportion of guUies which are trapped, we are unable from 
our own examination to speak positively ; the Commissioners of 
Sowers state it to be one half; but even that point appeArs of less 
importance, when we state that from some of tliose rejiresented to 
be trapped, most offensive smells proceeded, for example, imme- 
diately opposite to 5, South Bow, (the hou^e in which the first 
fatal case of Cholera occurred in the Golden Squr.re district this 
year,) the gully is marked in the plan of the Commissioners of 
Sowers as tnipped, while a shoemaker, who works in the front 
room of the ground floor, complained of the stench proceeding 
from that gully being so great, as to compel him frequently to 
»liut Ids window, and when he was desirous of opening it for 
a short time, he had recourse to the expedient of covering the gully 
grating with a piece of oil cloth with stones liild upon it. In Little 
Windmill Street and otiier placi;s, as will be hereafter detailed, 
the inhabitants complained porticularly of the offensive effluvia pro- 
ceeding both from trapped and untrapi>ed gullies. 

Although it does not appear in every instance that the houses 
opposite to the gully gratuigs suffered moat from Cholera, it i» 
nevertheless an undeniable fact, that several of those houses in 
which the greatest mortality occurred, are situated opposite to 
guUics; for example. No. 23, Peter Street, a comer and double 
house, in which there were twelve deaths ; opposite the angle of 
the house, and opposite to the side entrance in Green'e Court, are 
two untrapped gullies of which the neighbours complained greatly. 
In this court, next door to 23, Peter Street, there were two fatal 
easfe of Cholera ; next door but two, one fatal case, and opposite^ 
facing the side entrance of 23, Peter Street, next to the gully hole, 
was one Ihtal case, and in each of the two houses in Peter Street, 
adjoining Na 23, there had been fatal cases. It is right to 
obwrvc, however, that the basement and two prmes situated thcr«, 
in the house No. 23, were in a most filthy condition, as will ba 
stated in another port of the i-cport. 
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At Na 1, Brewer Street there were six attacks of Cholera, five 
of which proved fatal ; this is a comer house, one side being in Little 
Windmill Street ; opposite to the entrance in Brewer Street is a 
trapped gully communicating with the new sewer, which the 
inhabitants state to be inodorous; opposite to the angle of the 
house is a ventilating shaft, and at the side of the house, in Little 
Windmill Street, is a gullj cx>nimunicating with the sewer con- 
structed in 1852, and represented by the Commissioners of Sewers 
as being trapped, and on the opposite side of the street a similar 
one ; but one of the survivors in the house told us that they had 
been greatly annoyed by the smell from the gully in Little Wind- 
mill Street, and that on the evening preceding the fearful outbreak 
of Cholera in this neighbourhood, the stench had been so great that 
they had thrown a quantity of chloride of lime down it. In Hop- 
Idns Street, Nos. 9, 10, 11, stand apart, their water-closets are all 
trapped, and their yards and premises are much cleaner than other 
houses of the same class in the locality ; opposite to No. 11 is an 
untrappcd gully, and a few feet further on another; from the 
former of these in particular, the landlord of the house stated that 
unpleasant smells issued; in this house were four fatal cases of 
Cholera, in No. 10 two, and in No. 9 eight. 

In No. 5, Berwick Street, a grocer's, there were seven deaths 
from Cholera, and immediately opposite the shop is an untrapped 
gully grating, from which the man in the shop stated that most 
oiFensivc smells issued. 

In St Ann's Court, where there were thirty-three deaths fix)m 
Cholera, there are two gully holes much complained of by the 
inhabitants. 

At No. 3, Broad Street there were nine cases of Cholera, six of 
which were fatal ; a drain from the next house, which runs close to 
the back room on the ground floor, is usually very offensive, and 
requires constant use of chloride of lime ; on the left of this house, 
opposite to No. 2, is an untrapped gully ; at No. 4, there were four 
deaths, at No. 5, three, at No. 6, one, and at No. 7, one; opposite 
to No. 6, is a gully stated by the Commissioners of Sewers to be 
trapped, but on the 28th of August, the inmates at No. 8, found it 
80 offensive, that they were compelled to close their windows in 
consequence. 

At No. 14, Silver Street there were two deaths; the stench 
from a guUyhole nearly opposite was stated to have been very 
great on Saturday the 2d of September. 

We are decidedly of opinion that the gully grates (when imper- 
fectly trapped) and ventilating shafts, as at present onstructed, 
must have an injurious effect on the health of any districts ; we 
think that such places as the tripe dressing and boiling establish- 
ments, and the slaughter houses already spoken of, not only render 
those parts of the parish in which they are situated unwholesome 
fit>m tne foul odours emitted from them, but also cause the sewers 
in the immediate neighbourhood, which receive the soil and drainage 
from them, to send forth from the street gullies, and into the un 
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trapped house dmins, auch noxious exhaUriona as must of necea- 
Mty not only produce a predisposition to disease, but also en<fendor 
it, and £;reatly increase the mortality lo any district where epidemic 
disease prevaila. 



(D.) — Smelh in houses and their source, suck smells worse during 
the night, or in the mornivg before the houses or shops were 
opened. 

In n large majority of the houses which wc visited the Jmnates 
complained of bad smells of various descriptions, and we also were 
fully sensible of their presence, more particularly in the lower part 
of Matihall Street, in Little Windmill Street, Cnmbridge Street. 
Brewer Street, Silver Street, Peter Street, South Row, and 
St. Ann's Court; many houses in Berwicl; Street and Broad Street, 
&c. The source of these smells were genendly tlie necessaries, 
although in several cases arising from collections of dust and refuse 
in the dust bias, but this Intter cause had existed to a much greater 
extent befitre the outbreak of Cholera. In many cases also, offen- 
Mve smells pvocectlcd from the interior of the over-crowded rooms, 
in which slop pails and other utensils were kept, containing night 
ioil. urine, and other offensive matter ; these were emptied once 
in the twenty-four hours, either Into the water-closet or down 
the Kink, and, in the case of the attics, not unfrcfpiently into a 
euHer on the roof, and from that by the rain-water pipe into a sink 
m (he back yard. Several instances of this latter practice were 
complained of by the neighbours as occaeioning a great stench- 
In several instances the air in the rooms and houses was rendered 
more close, foul, and unwholesome, by the inmates keeping doga 
tnd other animals; for example, at No. 36, Silver Street, the man 
who occupied the upper part of the house kept twenty-seven doga 
in one room ; their excrements were discharged into the gutter on 
the nwf, where they accumulated, and were described as emitting 
" a horrible stench." At No. 44, also, one death from Cholera 
occurred in the pei-son of a charwoman, who kept about seventeen 
dogs, cats, and rabbit?. In many of the houses where the drains, 
probably old imperfect brick ones, passed under the kitchen floors, 
they were a fruitful source of mal-odours ; and when these did arise 
from thnt cause, or from foul closets sit uated within the house, more 
particularly in tlie basements, the smells were invariably, as might 
be suppoBeo, worse during the night or towards morning; and it is 
worthy of note, that this was tJie period when, as far as we could 
draw a conclusion, the majonty of choleraic seizures took place. 
Several of thf inlmbitauta stated that they frequently felt sick and 
nnennifortntdc in the morning, until Ihey had opened the dooi's or 
wlndown for a chort time ; and this was not merely the case where 
■ DBtubcr of persons occupied one room or floor, but frequently 
tbe groQud lloor, where no one had slept in the &1k^ or parlour. 
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(J?.) — Whether the house had privy y or water-closet^ or cesspool^ 
and the position of these ; whether complaints of smells from 
them ; whether they xcere in good condition ; whether the water^ 
closets were wrll supplied with water ; whether the house drainage 
stopped ; whether the sinks were in good condition ; their position ; 
whether smells from them. This district has been hit ly drained. 
Ascertain how many of the houses have drains connected with 
the neto setcers ; u hether the house drains pass under the house 
to reach the sewer ; the structure of the house drains, pipe or 
brick drains, and their condition ; whether subject to stoppage, 

or smells from them, 

•' • 

For the infonnatioii on this subject, as to each particular housc> 
we beg to refer to our tables. Out of all the houses visited by us, 
we do not remember to have found one unsupplied with a neces- 
sary of some description, except the Xag's Head Mews, Portland 
Mews, and Brown's Court. In the first there is a gallery consisting 
of nine dwelling rooms (rented at 45. a week each), and two ware- 
rooms situated over coach houses and stables, and occupied by 
thirty-seven inmates (two of the rooms being inhabited by eighteen 
adults and children). In this gallery there had been one death by 
Cholera, a woman ; six persons slept in the room where this woman 
died. There is only one trapped privy for the whole of this tene- 
ment. In a very large majority of houses, the necessaries are 
rituated in the back yards, level with the ground floor ; in almost 
all the remainder, the necessaries are below the level of the ground 
in the basement, and frequently within the building. We have 
already stated our belief, (which we here beg to repeat,) that there 
are very many cesspools in the district besides those the existence 
of which is known. The old cesspools have not been filled up 
when the house drainage was connected w ith the street sewers ; 
the consequence is, that only the overflow goes away into the 
sewer. This remark does not apply to the Craven estate in this 
dbtrict, in which, (we were informed by a trustworthy authority, 
Mr. York, the clerk to the Commissioners of Paving,) on the last 
renewal of leases, the cesspools were ordered to be thoroughly re- 
moved, and new brick drains carried under the houses into the 
sewers. In many cases, as may be seen by our tables, we know 
that cesspools do exist ; for instance, at No. 10, Cambridge Street, 
where it frequently overflows the yard; at Xo. 9, Bentinck Street, 
where it was greatly complained of by the inmates of the houses in 
Broad Street, which overlooked the premises. In Marlborough 
Row we saw a large cesspool being emptied. 

In Bridle Lane a monster cesspool, formerly a dung pit, exists, 
which has not been emptied for many months. The complaints 
of smells from necessaries were general all over the neighbourhood, 
but the complainants oftener spoke of their neighbours' necessaries 
than their own ; wc can, however, say from our own personal expe- 
rience, that scarcely any of the necessaries in the district arc really 
free from foul smells, and that their general condition is far from 
satisfactory. In very few instances is the water laid on ; in many 
instances the waste pipe from the water-butt discharges itself into 
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them, Itut ihid unangeiueDt ia vi-rj insulHdeut : iu the rcmaiulDg 
1k)u««5, (the proportions can be ascertaineii by icfercuce to our 
tftblcs,) iliere is no means ofcleansingiit all, except by pouring Jown 
w«ter by liand. We remmked nothing piirliuiilnr an to the sinka 
ttnd ilniins in the areas, cxocpt th.it many i^iuclt Uidly, ^YCcu^<.'lude 
from defective trapping. In Xo. 14, JJoel Street, wliich iv!u> the 
house with the greitt*«t moi'tality iu ihe atriict, the sink wan very 
fool i it was situated in the kitchen. We should observe that yatler 
pi[>€a communtcAting with tlie drains are a fruitful source of foul 
smclb, more particularly iu those cases wlicre the occupants of the 
atticd are able to empty their slops into the roof gutters. Aa to 
whetluT or what proportioud uf the drains of the bouses do or do 
not drain into the new sewurs, and their position, structure, and 
condition, we feel that it U useless for us to pretend to report 
npon the subject; ouranthuriticswouldnecessaiilybe the Conimis- 
sionem of Sewers and tiie iuhubitimta, whose stateuieDts on these 
snbjects are hopelessly irreconcilable; but we believe that, with 
ftw fxeepttons, the ontina jiass under the kitchens ; among the 
exceptions may be instanced Marlborough Row, where the drains 
nm back and communicate with house drains and sewers in Car- 
naby Street, We found several instances of stoppages; some of 
these maypoa^ibly be accounted for by the fact that the old sewers 
were made at a much higher level than the more recently con- 
atruetcd ones, and the house drains communicating n'ith them 
were no!\rly horizontal, so that where a new sewer has been mode 
in a street, and the bouses drain into it by means of the old driuns, 
frequent deposits and stoppages take place in the latter, in conae- 
queuce of the little or no fall in them until near the junction with 
the sewer ; therefore, to give full effect to the benefit derivable from 
a new sewer passing tlirough a street at a lower level than the 
original one, it would be necessary to reconstruct the house drains 
communicating with it. 



{F^— Examine the basimaita aa totheihpth of Ihe foor below the 
Uvel of the street ; whether there had been <my aec'rmulatwn4 
nf hovse refute in tfiete basements, or in the adjoining cellars 
before Ihe outbreak. Consider the effect of these conditions on the 
general ventilation of the house, especlalli/ at night ; ascertain 
Khether the dustmen and scavenffcrs are regularly employed in 
removing rubbish; ichat their contract in ; whether it igfuljillei. 
Throughout the district the basements generally were in a bad 
condition, being dark, dirty, damp, ill-ventilatcd, and frequently dila- 
pidated; their depths on an averngewe should estimate at from 7^ 
to 9 feet from ceiling to floor, the latter being from 6 to 8 feet below 
the level of the street; the basement of Xo. 3, South Row, wlucli we 
meaaurcd, may be takeu as a fair specimen, it was 8^ feet from 
coiling to floor, and the latter 7 feet below the level of the stroet; 
In the front kitchen on this basement there hail been one deatli 
from Cholcrft, eight individuals occupying the room, for which ft 
rent of 3*. 6d. per week was paid ; the back kitchen, a nnall miae- 
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rable place, for which 2s, per week was paid, was occupied by six 

{ersons, one of whom had a dangerous attack of choleraic diarrhoea, 
n very few of the kitchens occupied as dwellings, were the re- 
quirements of the 53d sect, of Schedule K. of the Metropolitan 
Building Acts complied with, and many of these apartments were 
disgracefully overcrowded, especially in St Ann's Court and neigh- 
bourhood. At No. 6, St. Ann's Court, a woman died from Cholera 
in the kitchen, which had been occupied by three adults and three 
children, the five survivors slept in it with the corpse on the night 
after the death ; the cobler in the shop above, stated that offensive 
smells proceeded from the kitchen window, and hole or cellar in front 
area, where bones and other refuse were thrown. In Ko. 21, St. 
Ann's Court the kitchen had throe beds in it, two for adults and one 
for children ; in No. 19, St. Ann's Court the kitchen as well as the 
whole house was much crowded ; there had been four cases of 
Cholera, of which two were fatal, and twenty severe cases of 
diarrhoea. In Nos. 2 and 3, Crown Court the kitchens were 
overcrowded, and like those mentioned above, as well as many 
others, were totally unfit for human habitations. In very few of 
the basements, areas, or back yards, were there large accumula- 
tions of dust or other refuse, as a few days previous to our visit 
the parochial authorities had sent round the dustn^an to remove 
the contents of dust-bins, &c., but before the outbreak of Cholera 
most offensive accumulations were allowed to remain for five or 
six weeks, and longer ; many of the inhnbitants complained that 
they could not get the dustmen to empty the ashpits, &c. without 
feeing them. On inquiry as to the nature of their contract and 
it« obligations, the Surveyor of Pavements, Mr. York, infonned 
us that there were two contractors for the whole parish, they were 
bound to send round their carts daily, and remove any collection 
of dust, &c when required to do so by an inhabitant ; if they 
refused or neglected to do so, application to the Paving Board by 
the aggrieved inhabitant, was invariably successful in procuring a 
removal of the dust, tc. within twenty-four hours, but many of 
the inhabitants were unaware of this mode of obtaininir redress, 
and probably many who were aware of it were unwilling to 
act upon it, as Mr. York, jun., stated that the applications to 
compel the dustmen to do their duty were very few. \N'c would 
suggest the propriety of making the dustmen empty each ashpit 
at stated periods, and oftener if rcqiiirecl, and of making their 
non-compliance, after a request to do so by an inhabitant, punish- 
able by a small fine ; full information on this point should be 
printed on the receipts given by the Paving Commiss^ioncrs. 
The action of accumulations of dust, of vegetable and other refuse, 
for a lengthened period, even when ihe receptacles are in the 
yard or area, must be very injurious to the health of persons 
in the vicinity, but where the receptacles are in the basement 
within the building, as is frequently the case in this neigh- 
bourhood, the pernicious action on the health of the inmates 
must be greatly increased, and cannot fail to become in many 
inst^inces an active source of disease. 
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(G.)— JFjamr'ne the koutcs as to their general cUanUnesg and 
meam of ventilation, Exmnine aho the bach t/urdx, and inquire 
ic/iat icas their condition before the epidemic. Note if they be 
far/ged or filthy, Sfc. 

In the inferior streets, os Peter Strectj Hopkins Street, South 
Row, &c, the general character of the houses, as regiinla cleanli- 
ness, IB much IIS is usually met with Sn Louilon in houses of the 
same cla^a ; with few cxceptiona, separate families occupy every 
floor, anJ in many oisea every room in tlie house, and as il general 
coDsequence in such Ciises, the passages, stairs, and walls are 
citremely dirty, as well as the interior of the rooms ; on entering 
which, wo found the Mv close, oppressive, and tainted with a 
cxitnbinatioQ of unwholesome odours, arising from a number of 
persons cooking their food, eating, sleeping, washing and drying 
their clothes in the same apartments, their personal ablutions 
being little attended to ; living in snch a condition, and inhaling 
Buch a polluted atmosphere day afier day, must of necessity 
produce a predisposition to disease, if it dues not actually 
cDgender it. In some of the better description of streets, as 
Berwick Street, Silver Street, &o., in houses with shops, and 
occupied by a thriving and respectable class of tradesmen, we 
found the hasemeuts in a much filthier condition than we should 
h&re expected ; this arose in many instances from the entire absence 
ui back prenuses, and therefore the water-closet and dust-bin had 
to l>e placed in the front area, or within the building, the basement 
being generally dark, damp, and ill- ventilated. We beg to refer to 
our tables for an account of the ventilation of iho houses in each 
street, but we wish piirticularly to remark that in many of those 
houses where the ventilntion is unobjectionable, the advantages 
derivable therefrom arc in a great measure neutralized by the 
t^iKt nt the back being filled up by workshops and other 
buildings. Generally speaking we found the buck yards tolerably 
cleitn, as much so as the nature of the premises woidd admit, 
KMiic improvement being, no doubt, in consequence of the 
panichial visitation which had been set on foot, although the 
idhabitnnts. with a few exceptions, stated that they were nmcb in 
tlieir luuiil condition. Many of tbe smaller yards were Sagged all 
over, those which were not, and the larger ones, had usually a 
rtrip of pavement laid along the centre. 



(//.) — Examine whether the disfOie occurred in the tipper or Iovkt 

flats. Get, if posiihie, the proportion of cages in the flats. 

For detailed information as to tbo streets, houses, and fints, in 

which tbo greatest mortiility occurred we refer to the tables 

which accoinpimv this re[Hirt; the accuracy of whicli, as rcgttrds 



tho tmmber yf dcatlis, may he relied upon, our inouirics at the 
houfcm having been verified by one of us at l!ic various hospitals 
and workhouses, where many of the death* had tK^eiured; but wo 
fbunil it exceedingly dilBcuft to obtun sntielitctory infonuatiou « 
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to the proportion of attacks, in many instances so much time 
having elapsed before making our inquiries, and the inmates of 
a large number of houses having in the mean time left the 
neighbourhood, while those who renmined were unable to draw the 
dbtinction between Cholera and diarrhcea. 



(/.) — Estimate as closeli/ as you can the condition of the inhabitants 
as to overcrowding, personal cleanliness^ habits, diet, ^c. 

Throughout the whole neiglibourhood, with few exceptions, the 
houses were very much overcrowded, as stated in paragraph G., 
many families reside in rooms or tenements belonging to a 
non-resident landlord, and wash, dry, cook, and sleep in thd tisame 
apartment; for more detailed information as to the numi)er of 
inmates in each house or floor, we refer to our schedules. 
Although in some streets, as Peter Street, Husband Street, &c. 
the inhabitants might be described as dirty, yet in the other 
and major part of the district the inhabitants, as regards per- 
sonal cleanliness, were on a par with persons of the same class 
in similar metropolitan localities ; this observation may be made 
in respect to their habits and diet, as we found about an average 
amount of intemperance and improvidence, and consequently of 
poverty, and although we scarcely met with a case in which an 
intemperate man recovered from Cholera, we neverthele^^s met 
with many fatal cases occurring to those who had lived regularly 
and well, and who up to the period of seizure had been considered 
healthy and robust. 



{K*) — Get the number of cases in each house, and the number of 
deaths of persons who lived in each house. 

Vide paragraph (H.) 

2d. Examine the water supply as to, — 
{A.) Its source, 
(B.) Quality. 
(C) Amount, 

(i9.) Whether drawn from pipes or water-butts, and the 
condition of the butts. 

The sub-districts of Berwick Street and Golden Square arc 
supplied by the Grand Junction and New River Companies, 
St. Ann's, Soho, by the New River only ; the quality of the water, 
especially that of the New River, although not what could bo 
desired, is much superior to some, and we believe equal to that 
supplied by any of the metropolitjm water companies. We 
hearJ little or no complaints throughout the district, either as 
to the quality or the amount of supply. We again refer to 
our schedules fv)r particular information as to whether the water 
was kept in butts or cisterns, and the position of these, which, 
as well as their condition, we found with few exceptions most un- 
satisfactory ; they were in many eases wholly or partially uncovered, 
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not liuviog beeu cleuoed for niontlis, in some casea for ycare, 
and biivini^ :tn accumulation of dirt nt the bottom ami adherent 
to theii- sidea. In miiny eaaea the butts, and more particularly 
the cUterna, were situated in the basement within the building, 
in close, unwholeaome, and dia^usting propinquity to the water- 
cloeets and dust-bins, in positions where the nater could not fail 
to become impregnated with exhalations from the former, and 
wlid panicles from thi; litter. 



Zd. i\'o(f l/if i/cncral coniUtion in the xtreets and courts, and iiitjuire 
what u>ag the state of the cleansing hej'ore the outbreak. 
With probably a fc" exct'plionp, oa Bridle Lane, Peter Street, 
Ac, we saw little to complain of in the general clcaulincas of the 
atreetf, and we were informed that the condition was but little 
different previous to the outbreak. 



4(A. Eramine leh'ther the disturbance of the t/round in making a 
tewfr thriiutjh the old bmial ground in Little Marlborough Street, 
or the filtratioits from it into the sewer, or the drainage of any 
nnii'ince into the general sewerage of the district had had ang 
rffcet, or whether the sewers hail accumulations in them that might 
haocbuen injurious. 
"Wc found two opinions, nmongst others, prevalent throughout 
the neighbourhood ; one, that the disturbance of the old burying 
ground waa ihe chief cauac of tWc outbreak of Cholera, the ravages 
of which, m»ny of the iuhabllanU maintained, followed the line of 
ihe new eewer, the other, that a pump in Broad Street was at the 
bottom of the mischief Neither of these causes, wc believe, 
affords a satisfactory reB«>D for the outbreak; both, wc suspect, 
have been prominently put forth by interesred persons, who were 
desirous of diverting the current of popular indignation from 
their own particular nuisances. For example, we found the 
OHUcr of the monaicr sliughtcr-Iiouse in Marshall Street, and who 
had also an int^Tcsl in the tripe boiling establishment a.ljoining, to 
be one of thL- loudest and mo*t eager in declaiming against the sewers, 
«nd maintaining that the disease followed the line of the new sewer. 
In referenee to these opinions, we may observe, that no case of 
Cholera oociirred in Little Marlborough Street, through which a 
ae<*r scwcr was constructcil last year, and which etreet i:- represented 
by the Comuiissioiiers of Sewers to he the centre of the phiguo pit j 
but wc brieve it is not, as Mr. York, Clerk to tJie I'aving Cotu- 
miadonflr.', and who in evidently well acijuainied with the antiquities 
of the neiiilibourhoud, assured us that he had seen old plana of the 
ground, of an authentic character and of a date anterior to thn 
proscnl ho isof), »Iiich ropre^omcd the pi-st field as extending coti- 
t-ii|i*nibly to the south and ea^t of tliat st-itcd by the Cutnmissionors 
of S-wor*: it embraced King Street, Carnaby Street, wwi side of 
Manliall Strvet, and th« ground between. But even wuro this 
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poBition of the pedt field the correct one^ it does not enable us to> 
attribute to the circumstance of the new sewer being constructed 
through it, the outbreak of Cholera in tliis neighbourhood ; for even 
admitting, for the sake of argument^ the various theories as to the 
summer heat drying the clayey earth, causing it to crack, and so 
permitting the pestiferous emanations to escape, or filtrations from 
the old burial ground permeating into the sewer, &C.5 &C.5 we 
have to remark that the virulence of the Cholera manifested itself 
in Cambridge Street, Broad Street, Berwick Street, and other 
places, as St. Ann's Court, &c., still more remote from any spot 
pointed out as a portion of the pest field. Another portion, however, 
of the line of the new sewer, from Great Pulteney Street eastward 
in Silver Street, which appears to have been the site of an old 
burying ground, seems to have been visited by Cholera with great 
severity. We may say generally, that although several of the 
streets in which the new sewer has been constructed have suffered 
severely from Cholera, we also find that in the same neighbourhood 
many other streets through which the new sewer runs, have been 
almost or entirely exempt from disease. Among the former we may 
mention South Row, Marlborough Row, Great Pulteney Street, 
east end of Silver Street, &c. ; among the latter. Little Marlborough 
Street, north end of Marshall Street, Brewer Street, &c. A re- 
ference to our tables will show tliat one of the places where Cholera 
was most fatal was the south-west end of Broad Street, between 
Marshall Street and Cambridge Street, where a new sewer w«as built 
during the year 1851, with a fall southward towards Cambridge 
Street and Little Windmill Street. In the other portion of Broad 
Street, east of Cambridge Street, Cholera was scarcely less fatal ; 
here and in Poland Street the sewer was built in 18^3; it dis- 
charges itself into Berwick Street, and is entirely unconnected 
with, and ])erfectly independent of, the sewer above alluded to, built 
in 1851. The mortality from Cholera was very great in New Street, 
Peter Street, St. Ann's Court, &g., places supplied by the old 
sewers. 

The drainage of certain nuisances into the sewer, as for exam]ile, 
the slaughter-house and tripe boiling establishment in IMarsliall 
Street, and the deposit occasioned by the coagulated blood from the 
former, and the refuse from the latter, must have a deteriorating 
effect upon the health of the immediate neighbourhood, and favour 
the progress of epidemic disease ; nevertheless, from the facts above 
stated, we consider that the outbreak of Cholera cannot be specially 
attributed to the disturbance of the old burial ground, the con- 
struction of any one sewer, or drainage of a nuisance into any 
particular portion of the sewerage of the district, seeing that the 
Cholera was equally fatal in different streets supplied by sewers 
which have no communication with each other, and have scjiaratc 
outlets into the Northumberland Street sewer, tlu-ee quarters of a 
mile distant. 

The following is a list of the streets in which the new sewers 
were completed in February 1854, respecting which a reference 



to our tables will sbow to what extent they suffered in coniparison 
wiih tlio othera — 

Queen Street, Oxford Street. 

Marlborough Mews. 

Blenheim Mews. 

Blenheim Street. 

Argyle Place, from Argyle Street to King Street. 

Kin-^ Street, from Argyle Plate to Foubert's Place. 

Little Marlborough Street. 

Fmibert's Place. 

Tyler's Street, 

Tyler's Court smd Marshall Street, from South Kow, 

South Row. 

Croi« Court. 

Cross Street, 

Lowndes Court. 

Marlborough Row. 

SilTcr Street, from Bridle Lane to Windmill Street. 

Great Pulteney Street. 

Glasshonse Street, Brewer Street. 

Little Pulteney Street, from Regent Street to Windmill Street. 

Great Crown Court. 

Little Crown Court. 

Archer Street. 

Part of Regent StreeL 

Smith's Court and Yard. 

We non- come to the second prevalent oiilnion, viz., that the 
Impure condition of the water in the liroad Street pump was the 
main csuien of disca&e. As to thi^> we arc bound to say tbut there 
»re some oues of disease and death which we find ourgelves 
nnablc to explain upon iiny other hypothesis than that of the 
deleterious influence of tliis water. 

Two such casea which came under our observation are exceed- 
ingly interesting, and as they are probiibly the most important 
wliiv'h have been brought forward in conuexiou with this queelioii, 
we think it right to state them at length. Mr. Kley, a percussion 



ran. 



jiufHcturer, has bis premises at 36, Broad Street, but lives 



with his mother at West End, Hampsteud : this lady, being partial 
to the water trom Broad Street pump, used to have a supply sent 
to her, and on Thursday, the 31st of August, had some sent up to 
her as lu^uul ; of this she partook freely, as did also a uiece who wns 
on a visit to her ; a servant in the house partook more sparingly. On 
Fridiiy, September Ist, Mrs. Eley was seized with Cholern, and died 
on Saturday. On Sunday the niece returne<l to her own residence 
ftt Idington, waa attacked by Cholera on the same or foUowinji day, 
ond died; the servant had a slight attack of diarrbwu. There 
hail been no case of Cholera in West End previously, nor np to 
llie period of our inquiry some weeks after, ncitbcr had there 
been any case of Cholera in the part of Islington where the 
ttieca resided. Mrs. Kley bad not been in the ucigbboitrhood of 
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Broad Street during the past year, U(ir, to fur as informalioti could 
be obiaiiied, in a locality where Cholera prevailed, certainly not 
for a week previously, as during that period she had not extended 
her walks beyond her own neighbourhood, the Finchley Road, &c. ; 
the only indirect communication which could be traced between 
her and any Cholera patient was through the medium of lier eon, 
who went daily to his manufactory in Broad Street, and had 
frequent commuuicatiuns with one of his men, who resided on the 
premises and was suffering from ac attack of Cholera, from which 
he recovered; Mr. Eley, however, being in no way affected by the 
disease. Mr, Eley rarely drank the water from the pump, but, 
the water bottle in hia bed-room being occasionally filled with it, 
Mr. Eley had frequently remarked, that after being drawn forty- 
eight hours, it had a most unpleasant taste and flavom-, as if dead 
mice were in it. Again, Mr. Wickwar of Brighton, had been 
summoned to see his brother, attacked by Cholera, at 6, Poland 
Street; on arriving there, and finding his brother dead, be declined 
to see the body, bnt remained for about twenty minutes in the 
house, and partook of aslighthiucheonof rump steak, together with 
a little cold brandy and water, which water was from Broad Street 
pump ; he then went to Holfurd Square, Pentonville, was seized 
with Cholera the same, night, and died. This latter case is not by 
any means so striking as the first mentioned, as it may be said by 
somethat Mr. W. had imbibed the poison while breathing a choleraic 
atmosphere for twenty minutes. Several other persons in the neigh- 
bourhood stated, that they had repeatedly found the water from 
Broad Street so unpleasant that they desisted from drinking it for 
n time. At 10, Cross Street, where eight deaths from Cholera had 
taken place, one of the survivors stated they had been in the habit 
of drinking water from Marlborough Street pump till witiiin a day 
or two of the outbreak, when finding it exceedingly unpleasant, 
they sent fnr some from Broad Street. 

Inmany of the cases investigated by us, it was proved that the indi- 
viduals had been in the habit of using that water; many mechanics 
working in the district, and who usually drank of the water, were 
attacked by Cholera at their own houses, situated at a distjince ; for 
instance, at Mr. Aeh's artificial tooth, &c., manufactory, 8 and B, 
Itrond Street, seven such cases occurred, one of the men having 
been visited by one of us, at his house in Seymour Street, St. 
T'ancrns, where Cholera was not prevalent On the other hand, 
our Tallies will equally show many instances in which persons 
drinking this water either were never attacked, or recovered when 
Attacked; and many in which deaths in the infected district 
ncourred, of persons who were not in the habit of using this water ; 
whilst the range of the disease extended beyond the limits within 
which the water from this pump was drank. 

Two remarkable instances, where a large number of people 
hviugor working in the centre of the district escaped from Cholera, 
deserve pan icutar notire. The workhouse lu Poland Street lost 
only five of its inmates out of 535, Lxclusivc, of course, of those 
persons who were brought in labuuring under the disease ; the 
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' Innuttes bf Ibe workliouse had not used tlie Broad Street pump 
water, having n pump well on the prfmiaea, in addition to being 
eiipphcd by tlie Grand Junction Compiiny. In refurunce to the 
wortihoufic, we were happy to observe that tlie condition of tho 
intenor as well as the dietetic iiud general treatment of the 
inmatea, were as eatiafactory ns circunistitnces would admit of. 
The other Ciisc we have alluded lo, is the brewei-y in Broiid Sireet, 
none of the niea working there havini; died of Cholera, and noae of 
them, a^ far as oould he ascertained, having dnink water from any 
of the Btrect jiunip?, as there is a deep well in the breiiery, iu 
addition to the supply from the New Biver. 

The alleged reason for the deleterious effects of the pump water 
u the presumed percolation of the sewage into the pump well But 
a careful esaminntion of the latter has failed to reveal any defect 
ia the brickwork through which such contamination could titke 
[dace ; nevertheless, a permeation might take place to a slight extent, 
without discovering the precise spot where it took place, and 
oertatuly such an occurrence appears by no means iiiipriib:ible, 
when we consider the cloee proximity of the sewers to the well, 
independent of the iicrcoliition which may tuke place fi-om the 
irajicrfect house dram:ige of the neighbourhood, eever.d neccs- 
Borics "ith cesspools beiug situated iu the areas witliin a few 
feet of the well, and on a higher level. Mr. York informed 
ua, that the line of ircwer is ten feet distant from the pump, the 
Mwor being twenty-three feet below the surface of the ground, 
the well twenty-eight feet deej), and ihe surface of the "ater 
twenty feet below the level of flic street. From the date at whidi 
we made our inquiries we were unable to make any analytical 
or microscopic:! I examination of the waier, and can therefore 
give no persunal opinion ta to its condition, nor is there any 
oeccsaity for our diiing so, na this part of the inveatigation has been 
nwdc by abler hands under ihe direction of the General Board of 
Health. 

Having now replied in detail to the Heads of in(|uiry fnruiahed 
to US by the Gencrnl Board df Health, we beg to offer a few 

feneral rem.irks on some points connecicd with the .-udden out- 
renk of Cholera in St. James' and St. Ann's, an outbreak, which 
w« believe to be unprecedented, nt Icnst in tins country, as regai'ds 
ita mortality, extending so feai-fully as it d^d over a large district, — 
more than decimnting the inhabitants of several of the streets and 
courtd, as Broad S^trcet, Hopkins Street, Polteney Court, &r. llic 
number of houses in which attacks took place was more remaikahle 
even th^n the number of rictium in a direct; thus, in Broad Street, 
which contains furty-nine houses, excluding the brewery, nc found 
that only one bouse, or at the most two, on the south side of the. 
street escaped,' on the north side eleven houses eseape(l, including 
ihe six corner houses. The population of Broad Street at llio la«t 
ccncuK, allowing for the houses since pulled down, was about 800, 

■ Tlvere w»« irnna doall as to t!i« wconil \inn*e. In coniirqucODc cf llic fenaet I 
''OKap%nii I'Mfing left, and Ihe (tiiEcm.'iibof th« ndghboDn beiDKConttadieiAif. 
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tlie recent mortalit j firom Cholera wms ninet j, in addition to twenly- 
five fiUl cases occurring to persons working in Brood Street^ bat 
dying in other parte of London, some of them having first com- 
pkined of indis^iosition while at their work in Broad Street; as 
for example, in 2klr. Eley's percussion cap manufactory. No. 38, 
Broad Street, where sixteen of the work-people (two men and four- 
teen girls) died of the disease at the commencement of the outbreak 
in St. James' ; the houses of those whom we could trace being 
situated, however, in districts of London where Cholera was 
prevalent, as Lambeth, &c 

Throughout the surrounding neighbourhood, the mortality was 
more or less on a par with Broad Street. For example — 

In Hopkins Street, where all the houses except three had been 
pulled down, these three containing about sixty-seven inhabitants, 
the deaths were fifteen; in Cambridge Street, fourteen houses, 
population 179, deaths sixteen, ten on the west side, six on the 
east ; Kemp's Coui't, six houses, population seventy-eight, deaths 
nine, in three houses. 

In Pulteney Court, nine houses, population under 200, deaths 
twenty-four, only one house escaped. 

New Street, nine houses, ten deaths, one house only escaped. 

In St. Ann's Court and Place, containing thirty-three houses, 
forty-six of its inhabitants died. In Cross Street, I^Iarlborough 
Row, Berwick Street, &c. the mortality was also very great ; but 
as the number of deaths in each Iiouse and street is given in the 
tables which accompany this report, it will be unnecessary to allude 
further to them at present. 

One of the most important and singular features in the fearful 
outburst of Cholera in St. James' and St. Ann's, was its suddenness, 
and the large number of individuals attacked simultaneously in 
different parts of the district ; the epidemic having attained its 
acme on the second, if not on the first day of the outbreak. Its 
intensity remained stationary for two days after, and then on 
Tuesday, tlie 5tb of September, and also the fifth day of the out- 
break, the deaths declined by about 50 per cent. The virulence 
of the disease also abated as the attj\cks became less numerous ; 
for during the first days of the outbreak almost every attack 
proved fatal, but after a few days the medical attendants were 
gratified by finding an occasional recovery take place. On inquiring 
among the practitioners residing in the neiglibourhood, they in- 
formed us that although there had been a few cases of Cholera 
during the month of August, there had been nothing connected 
with the general health of the district to lead them to apprehend 
any outbreak of endemic or epidemic disease, the condition of the 
neighbourhood, as regards existing nuisances, overcrowding, &c. 
being much the same as in ISVJ, when St. James' was, next to 
Hanipstead and Paddington, the most lightly visited of all 
the metropolitan parishes ; and since that period, considerable 
improvement had been made in the drainage of the district, by the 



157 

oonstruction of new sewers ia manj of the streets. Dr. Parkes, 
the registrar of the Golden Square sub-district, informed us that 
the first death from Cholera registered by hun occurred on the 6th 
of August^ at No. 5, South Kow, the victim being a breeches 
maker^ aged 47. 

The second death was that of a female child, aged one year, and 
occurred on August 11th, at 6, King Street. 

The third death, on August 13 th, was a dressmaker, aged 40, in 
Broad Street. 

The fourth was a policeman, aged 36, at 1 1 , Edmund Court ; only 
SIX more deaths from Cholera were registered by Dr. Parkes up to 
August Slst inclusive, but on September 1st, five deaths were 
registered by him (the disease having taken place during the pre- 
ceding twenty-four hours). 

On September 2d he registered 43 deaths. 
„ 3d (Sund.iy) none. 

„ 4th he registered 48 deaths. 



9> 


5th 




31 do. 


99 


6th 




20 do. 


*» 


7th 




16 do. 


f» 


8 th 




8 do. 


•s 


9th 




11 do., i 



11 do., including 5 from the 
workhouse, up to 2 o'clock, 
the date of our inquiiy. 

On inquiring of Mr. James, the registrar of Berwick Street 
sub-districty we ascertained that he had only registered six deaths 
as occurring in August, namely : 

On August 7th, a woman at 21, Great Windmill Street. 
„ 16th, a man at Berwick Street 
„ 16th, a woman at 76, Berwick Street. 
„ 19th, a man at 76, Berwick Street. 
„ 27th, a woman at 6, Queen's Head Court. 
„ 30th, a man at 32, Little Pulteney Street. 

Mr. Jones, the registrar of St. Anne, Soho, registered only five 
deaths from Cholera during the month of August, namely : 

On August 21st, at 19, Crown Street. 
„ 24th, „ 22, Porter Street. 
„ 27th, „ 9, Genird Street. 
„ 29th, „ 7, Grafton Street. 

„ 3l8t, „ 16, King Street. 

The total number of death in the three sub-distriots on the 1st 
and 2d of September, inchidini;: tho?e of persons who hud been 
removed to the liospitals and workhouses, was 201 ; irom Septem- 
ber 1st to 13th both inclusive, the deaths amountid to 509 ; IVoni 
that to the 20th (which was the first dav in the month on which 
no death took place) the number was 31, and up to the 30th only 
10 more occurred, makin;x the total number of deaths irom Cholera 
during the month of September in these limited districts 609. 
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K>ft k^^king througfa the Registrar General's reports for 1849^ 
%v 4U^'' nv^t $urprided to find that the streets, and in some cases the 
Kv:^*^ in which deaths then occurred, have again suffered daring 
cKc rvwnt visitation ; for example, at 10^ Cross Street, where a 
^K'tnth from Cliolera occurred on July 5th, 1849, eight deaths took 
jjuoo during the firet week of last September. Marshall Street, 
Snith Row, Little Windmill Street, St. Anne's Place and Court 
wore noted among the most infected localities of the district in 
IS49, and appear in much the same unfortunate pre-eminence now. 
As to the floors in which the greatest mortality has occurred, ,we 
beg to refer to the tables which accompany this report ; but in 
reference to this subject we should wish to quote some observations 
contained in a pamphlet written by the Rev. Mr. Whitehead, 
the exemplary and indefatigable curate of St. Luke's, Berwick 
Street ; he writes, — " Of the 373 deaths to which the writer confines 
his attention, no less than seventy-one were those of householders, 
or of members of their families. This mortality in the families of 
householders is especially noticeable on the east side of Berwick 
Street, being at the rate of 37 per cent, of the deaths. In Broad 
Street it was 14^ per cent 

" This fact of itself disposes of a statement which has gone the 
round of the papers, to the effect that the vast majority of the deaths 
occurred in the upper rooms, as it is notorious that in these streets 
householders and their families do not occupy the top, but rather the 
bottom of their houses. Even if that statement were true, the infer- 
ence sought to be drawn from it, viz., that the habits of the people 
who occupy the top floors had more to do with the cause of the pes- 
tilence than any foul exhalations from beneath, would not be a fair 
one, both because every one knows that in a nei<»:hbourhood like 
this there are far more persons living on the second and third floors 
than in the kitchens, parlours, and first floors, and because it is 
plain that whilst very many who live at the top must have occasion 
to come down stairs in the course of the day, hardly any who 
live below are likely to go up ; and so it might happen that the 
occupant of the garret should take the disease at such times when 
he was below, ^ut the real truth is sufficiently at variance with 
the statement in question to lead to an inference, if such inferences 
be allowable, of a preciselv opposite nature. The deaths of persons 
living and sleeping on the ground floor were more numerous, in 
proportion to the number of its occupants, than those on any other 
floor, and that without counting the non-resident workmen, shop- 
men, &c., who must have taken the disease on the ground level, 
and who went or were removed to their own houses to die. But 
the writer does not choose to rest this statement on mere loose 
assertion; his previous acquaintance with the people and their 
houses, added to personal observation, and the observation of his 
colleagues, of the progress of the pestilence, has enabled him to 
ascertain what, probably, for obvious reasons, no one else could or 
can ascertain, the name of each deceased person, and the room in 
which he or she died ; or, in case of removal or departure, the 
room hitherto occupied by the deceased. 
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" Deaths lu or from kitchens - - - 13 
rt u houses and cottages with no 

floor above the first - 9 

„ „ ground floor - - - 60 

„ „ first floor - - - 100 

„ „ second floor - - - 114 

„ „ third floor - - - 73 

„ „ workhouse - - - 4 

f Total - - - 373 

" It must be admitted that ten Iiousca in which the deaths were 
numerous, and which have no third floor, are here reckoned; but 
when it is added that the deaths in thero which took place on the 
ground floor exceeded those on the second, the admisnion need not 
go for much. In Broad Street, if the kitchens jind parlours be 
reckoned tt^ether, the deaths were as nearly as possible equally 
distributed, about twenty to each floor, the estra four to the ground 
and second. It is noticeable that the streets and parts of streets 
to the north of Broad Street, and those furthest removed from it 
on the south, ns Peter Street, Green's Court, Little Pulteney 
Street, Little Windmill Street, and Wardour Street on the east, 
are those in which the deaths on the upper floors preponderate. 
In Little Pulteney Street three out of the seven deaths, and in 
Wartiour Street four out of tlie nine, were on the thin! floor," 

The latter paragniph of the above, and the streets mentioned, bear 
out the experience of ourselves and others, as to those houses 
which are filthy below, and overcrowded throughout, having the 
neatest mortality in the upper floors, a fair example of which we 
htne more particularly detajled in our schedules in the case of 
South Row, Having alluded to Mr. Whitehead's pamphlet, we 
h«g to quote further from it : — 

" In 1 house there were 11 deaths* =11 
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Total - - - 373 

" There were no less than twenty-one instances of husband and 
wife dying within a few days of each other. In one case, besides 
both parents, four children also died ; at 10, Cross Street, a womftit 
loat lUr husband and five grown-up children; two other deaths 



a of which w 



66 deaths. 


24 


do. 


44 


do. 


50 


do. 


56 


do. 



160 

oocnrred in the same house. In another, both parents and three 
of their four children. In another, a widow and three of her 
children. 

" At an average distance of fifteen yards from St Luke's Church 
stand four houses, which collectively lost thirty-two persons." 

Mr. Whitehead states, that after a careful examination of the 
Be^strar's returns, he ascertained the proportion of deaths at 
different ages, in St Luke's district, to be as follows : — 

Aged 10 years and under - - - 
Aged from 10 years to 20 

20 „ 30 - . 

30 „ 40 . . 

40 „ 50 - . 

aad so on, to 80 and upwards, at the rate which might be ex- 
pected. 

The twenty-four deaths in the second decade are thus distri- 
buted: — 

Aged 11 years - . - 

„ 1^ „ - - - 

„ 13 „ - - . 

.,14,, ... 
>» 15 „ 

» 16 » - . . 

„ 17 „ ... 

„ 18 „ - - - 

IQ - - - 

„ 20 „ . - . 

As to any other special liability or exemption of any particular 
class, there is very little to be said. One thing at least is certain, 
that the very old and the very poor have not supplied nearly so 
many \4ctims as might have been anticipated, whereas the house- 
holders have supplied rather more than their due proportion. 

The introductory paragraphs in Mr. Whitehead's pamphlet 
are interesting, as showing the fearful mortality in a limited 
area : — 

" If a person were to start from the western end of Broad Street, 
and, after traversing its whole length on the south side from west 
to east, to return as far as the brewery, and then, going down 
Hopkins Street, along Husband Street, and up New Street, to 
end by walking through Pulteney Court, he would pass succes- 
sively forty-five houses, of which only six* escaped without a death 
during the recent outburst of Cholera in that neighbourhood." 

According to a calculation based u[)on the last census, those 
forty-five houses contained a population of about 1,000, out of that 
number 103t perished by pestilence. 

• And from three of these six, nc less than eighteen uon-residcnts caught their 
deaths, sixteen from one factory. 

f Here, and tlironghuut tliis narrative, tlie deaths recorded are only those of persons 
resident in the district at the time of the outburst of the pestilence, who died many of 
them at their own houses, some in the workhouse, others at the hospitals, and a few in 
the country, having fled thither for security. 
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Returning to Broad Street from Fulteney Court by way of 
Cambridge Street, be would, indeed, iiiid a few houses in that 
short street which were xpared, but tie would still bear of its 
population being almost deoiiuated, aa it lost sixteen of its 179 
inhabitants. 

Taking a more comprebeasive view, be would find the weetem 
half of Broad Street ta have been about the centre of the infected 
district. Starting from thence, any one walking nt a moderate 
rate in any direction might have gone beyond its limits in less 
tliuD three mlDUtca. 

On hearing of the late fearful outburst of Cholera, the question 
which wc heard asked ou all aides, and which naturaUy suggests 
itseli' to every inquiring mind, is, What was the cause ? The very 
in)|X)rtunce of the question makes us diffident in replying to it, nor 
could we receive any satisfactory answer to it from the medical 
practitioners, or from the more intelligent of the inhabitants in the 
district ; the sewers, the air, the water, &c., were each assigned aa 
the cause, more particularly the sewers. For ourselves, we have no 
new theory to oHer. We are inclined to believe that there existed 
a |>cculiar condition of the atmosphere, which has been called 
cbolemic, wherein the exhalations from sewers, impure water, bad 
house drainnge, overcrowding, intemperance, fear, may operate on 
individuals, so as to produce the disease ; nor can we call to mind 
an instance in which the sulferer had not been exposed to the 
action of some of those circumstances which, during the prevalence 
of epidemics, act as fuel on a Ere. 

iVllowing, indeed, more than their utmost etfect to the miasmata 
ditt'ujed by the construction of the new sewer, — to the unhealthy 
condition of the water from the Broad Street pump, we cannot 
help thinking that the outbreak mainly arose from the multitude 
of untrapped and imperfectly trapped gullies iind ventilating 
shafts const autly emittiug an immense amount of noxious, health- 
destroying, life-destroying exhalations, tlie intensity of which 
must have been greatly increased by the striicturat peculinrity of the 
fltreetA. and by the stagnant couditiou of the atmosphere at tie time 
of, and preceding the attack. Thus, as the poisonous emanations 
rose from the sewers, they remained suspended lu the immediately 
surrounding atmosphere, which was remarked at the time to 
have little or no bonzontal movement. The benefit of what little 
movement did exist, would be mostly experienced at the corner of 
the streets; and it is a remarkable fact that houses thus situated 
experienced a decideil immunity, except in the case of those comer 
hoiWtfs where abundant " materia? morhi" existed in, or adjoining 
the premises, as, for instance, at the corner of Little Windmin 
Street and Brewer Street, where several most offensive gulHcs at 
(he side, and a choked-up necessary behind, belonging to the next 
house, sent up their pestiferous vapours. As a proof of the im- 
luutiity of several corner houses, we may mention the six corner 
Imusvs on the north side of Broad Street, althnugh the street itself 
was the most heavily visited in the district. 

Witli regard to the sanitary improvements desirable to ho 
carried out, in order to guard as much as possible against an/ 
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future yifiitatiou of a similar character^ we beg to offer a few 

SU^eBtioDB. 

The first and most important which we would recommend is a 
compulsor}' and more perfect system of house drainage, and the 
filling up and abolition of eveiy cesspool in the neighbourhood^ for 
we are convinced that a much larger number exist than we have 
ascertained, or than is generally supposed, as only a limited num- 
ber can be proved to have been filled up, and it is well known that 
there was one belonging to every house at a period not more 
remote than about twenty-five years, for it is only within that tunc 
that water-closets have been generally permitted to drain into the 
main sewer. 

A striking instance of the beneficial sanitary effects re^ultino- 
from good house drainage was brought under our notice by Mr. 
York, who stated that eight houses namely, Nos. 12, 14, 15, 16, 
38, and 40, Marshall Street, and 25 and 28, Broad Street, wliicli 
had been efficiently drained into the new sewer, and had flap tnips 
placed at their further extremity, at the trifling cost of 14^. eacli, 
had all escaped Cholera, while as our tables will show, the sur- 
rounding houses had been severely visited. We would suggest the 
adoption of some measure to prevent the occupants of. attics con- 
verting the gutter on the roof, or the rain water pipes, into common 
sinks ; we also think it should be imperative to have every house 
provided with a separate and j)roperIy trapped water-closet, having 
the water laid on ; also that the dust-bins should not be situated 
within the building, and that they should be emptied at regular 
stated intervals. 

As to the main sewers, much advantage would be gained in 
the way of preventing accumulations, &c., if a greater fall could be 
obtained, as that which now exists in this district, namely 1 in 250, 
appears very inadequate. AYc also recommend that all untrapped 
gullies and ventilating shafts in the streets should be prohibited ; 
we are aware that the question of a judicious ventilation of tlio 
sewers is a difficult one, and we do not feel ourselves competent 
to offer any opinion on the subject, but we consider it our duty to 
state most positively, as the result of careful observations, arid 
mature unprejudiced reflection, that the present system of ventila- 
ting the sewers is highly detrimental to the public health. As to 
the removal of slauglit or -houses, noxious trades, and nuisances 
from the proximity of dwelling houses, the desirableness of doing 
80 appears so self-evident, that we will adduce no arguments in 
support of it, but merely bring the subject under your notice. 

As has been remarked at the connnenccmcnt of this report, tiio 
structural arrangements of the streets are extremely ill adapted 
for proper ventilation, and consequently for the removal of any 
noxious exhalations i*n2:ondered in the locality, we therefore detra 
it very desirable that freer continuous openings should be mado 
through the district ; for instance, as was suggested a few years 
ago by a committee of the inhabitants, that a direct thoroughfare 
should be made from Berwick Street into Kuj)ert Street, and that 
nil culs-de-sacs should be done away with. We likewise advice 
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tiint the [larochial ntilhoritice slioitid be required to see tlie 
proviaiona of the 53d aect; of the MetrnpoUtau Buildings Act 
fiiUy carried out, in ordei'to prevent such cellars and kitchens ns 
wo met with in t>l. Anne's Court, &aj from being occupied us 
hnman dwellings, and we hope that Ihe erection of model iodging- 
hoiiecs and otlier suitable dwellings for the working classes will be 
continued. 

Another ImjHirtflDt subject to be noticed, ia the water supply ; 
although we did not henr many complaints of deficiency of 
■water, we know there WU8 no superabundance, and the place 
and mode «f keeping it i* highly objectiouablc, as the situa- 
tion of the cifiteni or butts pi'evented their being regularly or 
properly cleansed, and rendered their contenU liable to foul im- 
pregnations, and wo hope that among the important sanitnry 
measures (o be brought before Parliament, the question of on. 
nnintermitting supply of pure water to eiery house in the metro- 
polis will not be lost sight of. 

^\'c cannot conclude our Keport, without alluding to a faet 
which struck us all repo&tcdiy during our inspectioo. It was, that 
iu evcrj' street of this district there were palpable nuisances, exist- 
ing notoriously and known to every one, and yet that the power 
or the will to remedy ihem was not forthcoming. 

\ow, in justice to the porifeh nuthorittes we must say, that they 
appeared ready to do all in their power towards abating nuisances 
which were brought under their attention, and were within their 
jurisdiction; aur had we any reason to complain of the Coromia- 
sioncra of Sewei's or of Pavings, or of water companies or gas 
companies, or of any other public or private body. But the very 
readiness of all persons and bodies connected directly or iudircotly 
with the public health lu do all in their power on this occasion, 
only tlirowa out the aforesaid fact into stronger relief. There 
were the nuisances ; day after day we passed them, nnd jieople on 
nil sides talked to ns about them, and yet nobody could or would 
remove them. 

We may perhaps be allowed to say a few words on this subject. 
One great cause, perhaps the great cause of the evil, is the punc- 
lilions regard for private property and vested interests which 
Englishmen cannot get over, even when the Cholera is at their 
doors. The consequence is, that monster nuisances remain in- 
fecting the air, while the parish aulhorities, or whoever else has 
taken up the matter, are oorrcsponding with landlords or occupiore, 
or running after w^iue other person who, or public body wbien, hn« 
more right ihun ihcy, in the first instance, to set things straight. 
Now eanilary inquiries have clearly shown that landlords and oc> 
cupiers, who allow certain conditions of things to exist in their 
houses Or on their premises, are injuriDg the public. Where ihoeo 
conditions arc found, therefore, iho power of acting, ut once, 
efTcctuully, and at the sole expense of the pni'ties, without any 
Iirevions notice from househoKh-rs or olhcr maohiiicrj' whatever, 
oa|;bt to bo vested iu the one authority in eacli parish or district, 
whatever that may be, which is responsible for the public health. 

L 2 
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Anil licrc wc have touched upon another queiatiuD, to which a 
definite answer must be given, before we can hope for any very 
Beiuiible improvement in the aanitary condition of tlie metropolis. 
"Whiit if to be the authority responsible for the public health ? or 
ia there to be any such authority ? or are tJiere to be six or eeven 
»udi in each district ? At present the guardians, under the di- 
rection of the Board of Health, are popularly Bupposed to be re- 
spouaible for the healthy state of their respective parishes, and to 
have tlie necessary powers in this behalf But while the enforcing 
of the Smoke Act and other sanitary laws affecting the air and the 
surface of the ground are left to the police and the magistrates, and 
the supjfliee of water, gas, and sufficient sewer accommodation to 
three influential and independent bodies, each of which has power 
to limit its supplies, and for its own purposes, and at its own time, 
to break up the Burface of any thoroughfare or court, and to heap 
them for days and weeks with all manner of filthy substances, it is 
impossible to say that the unlucky parish authorities have tlie means 
of performing their trust. 

We sincerely trust that the new Acts about to be passed may 
provide for more complete co-ordination between these bodies. 
The appointment of permanent inspectors of nuisances might help 
to solve the difficulty. If they are clothed with ample powers of 
entry into all houses and places whatsoever, and the parish is em- 
powered upon a simple complaint from tliem, witJiout further 
notice, to abate all private nuisances at the expense of the iwirtJes 
causing the same ; and if the magistrates may enforce the Smoke 
Act upon similar complaints from them ; and if no paving com- 
missioners, sewers commissioners, improvement commissioners, 
water companies, or gas companies, are to be allowed to break up 
the streets or commence new works, without communicating 
through these permanent inspectors to the parish authorities sind 
tlie Board of Health, we think that great progress will have been 
made in sanitary rcfnnn. Every one having the lenst ac<iuaint- 
ance with such matters, must at any rate feel, that until some euch 
co-ordinntion has been established by this or some other means, no 
great improvement can be hoped for. 

Above all, let all avoidable formalities be dispensed with.wliich 
may in anywise hamper the transmissiou to the proper authorities 
of the earliest possible knowledge or even suspicion of any nui- 
sance, or which may tend to fix patently ou individuals the 
responsibility for any complaint in sanitary matters. To exact 
a formal notice from the occupier of any alleged nuisance on 
the premises he occupies, is absolutely to defeat the ends of 
sanitary reform. Owing to the deficiency of house accnmnwda- 
tion, and the consequent high rents exacted, the occupier is almost 
invariably at tho mercy of his landlord ; and for Iiira to complain 
©iwnly of a nuisance, is often as much as to invite a distraint, or at 
least a nolJce to quit We could quote numerous instances in 
which information of nuisances of the worst description was ex- 
tracted from occupiers with difficulty, and given with the most 
evident reluctance and fearj and amidst entreaties not to expose 
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them ; and indeed it stands to reason that the fouler the condition 
of any hoose, the greater generally will be the dependence of the 
occupier on the landlord^ as siv^h premises will scarcely be tenanted 
but by the poor, the outcast, and the improvident Nor can we 
leave this subject without remarking that any such inspection as we 
have made must necessarily be of little value. Occasional inspec- 
tion, when disease has broken out, is not what is wanted, but 
permanent inspection by persons living on the spot and properly 
authorized, having for its object the foreseeing and prevention of 
disease. The facts which we collected, after weeks of labour, 
from house to house, ought to have been ready to our hands on 
the first day that the cholera broke out ; after the outbreak, every 
day which passes, makes the obtaining of evidence which can be 
reVed upon, more difficult 

The resident clergy, with their staffs of lay-helpers, would in 
most parishes be able, and we believe willing, to give that valuable 
aid to the authorities for the purpose of permanent inspection. 
Such gentlemen as Mr. Whitehead, (from whose valuable work we 
have already quoted) and other clergymen whom we have met 
during this inquiry, would render invaluable and gratuitous help to 
the authorities if they were once put in the way of doing so. 

We have the honor to be. Sir, 

Your most obedient servants, 

D. Fraser. 
Thos. Hughes. 
J. M. Ludlow. 
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Hospital 



and of the City House of Occupations. By Mr. Lawrence. 



.N open piece of ground, between fourteen and sixteen acres in 
e^nt, in the parish of Sfc. George, South wark, is occupied by Beth- 
Ion Hospital and by the City " House of Occupations," two insti- 
tuiioBS which, although totally different in nature and object, are 
situated near together, and are under a common government and 
administration. They have the advantage of being surrounded on 
aU- sides by a clear space ; and, having been erected expressly for 
their present purposes, are found to answer very welL Their 
ventilation and draining have been most carefuUy attended to, and 
th^ i^ondition in both these important points is perfectly satisfac- 
toiy. 

The number of deranged perefons in Bethlem has fluctuated of late 
years fix>m three to four hundred ; the latter number having been 
sometimes exceeded by twenty or thirty. They consist of three 
dasses : curable patients, who quit the hospital at the end of a year, 
if then uncured ; incurables ; and criminal lunatics, who remain for 
an indefinite period, frequently for life. 

The House of Occupations is an asylum and training institution 
for n^ected, destitute^ and in many instances criminal children of 
both sexes, who are instructed in various useful employments, and 
in reading, writing, and arithmetic, if they should not have already 
made those acquirements. They have three meals daily of plain 
but wholesome and nutritious food, the bread and beer being made 
in the establishment and of good quality. Beside active occupation 
in open, airy, and light workrooms, they have two or three hours 
open-air exercise daily when the weather permits. Personal clean- 
liness is strictly enforced, and all have a warm bath once a month. 

They are admitted between the ages of thirteen and sixteen, and 
remain in the institution on an average about two years. The 
average number is from 210 to 220, sometimes more, sometimes 
fewer ; and the two sexes are in about equal number. 

When the resident officers, attendants, and servants are included, 
the population of the two establishments is about 700. 

For some time after the Hospital and House were settled in the 
parish of St. George they were supplied by the Lambeth Water- 
works Company. The water, which deposited an abundant muddy 
sediment was very bad, and hardly fit for use, the supply being 
also precarious and insufficient. The governors being determined 
to remedy this evil, caused artesian wells to be sunk on the premises, 
and all the water used in both establishments for every purpose is 
now derived from a boring carried to the depth of 220 feet. Nothing 
but this pure kind of water has been used for nearly thirty years. 
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There has not been a single case of Cholera in the Hospital or 
House of Occapations either in the two former epidemics of 1832 
and 1849 or in the present, although the disease has prevailed 
extensively in the parish of St. G^rge, and many cases have 
occurred in the streets most nearly adjoining the establishments. 

It must, however; be' observed that there have been cases of 
diarrhcea in both institutions in each of the three epidemics ; and 
two or three have occurred in Bethlem within the last few days with 
d severity of symptoms justly entitling them to be called choleraic 
. The new comers both in the Hospital and House exhibit almost 
invariably, within a short time after their arrival, a marked im- 
provement in health and appearance. The inmates of the latter are 
singularly healthy, almost free from attacks of active or serious 
diseEise, not plagued with scrofula, and affording veiy little occupa- 
tion to their medical attendant. Since the year 1830 there have 
been only four deaths among the boys, and five among the girls, 

Wm. Lawrence. 
Whitehall Place, Sepi 27, 1864. 
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Memorandum on Asiatic Cholera and other Epidemics as in- 
floenoed by Atmospheric Imparity. By Br. Amott 



1. In the year 1817, a destructive pestilence, now called Asiatic 
Cholera, sprang up near the mouths of the Ganges, and, spreading 
by human intercourse or otherwise, at last visited almost every 
country on earth, remaining in any one locality however only for 
a limited time, proportioned generally to the size or the population, 
but repeating its visits after irregular intervals of years. Because 
in its modes of attack and diffusion it differed much from other 
known epidemics, it at first excited unusual consternation, but 
observation has now clearly ascertained that the travelling morbific 
cause, whatever it be, can no more produce a true pestilence, unless 
it meet with much filth of decomposing animal and vegetable matters 
— of which air which has served for respiration is one kind — than 
coal gas can produce an explosion without being mixed with many 
times its volume of common air, or than sulphur alone can produce 
the effects of gimpowder when not mixed with the certain kno\^m 
proportions of nitre and charcoal. It thus appears that the ravages 
of Cholera may be prevented, by preventing local accumulaticms 
of organic impurities. 

2. To many persons hearing this statement for the first time the 
reflection will occur that the laborious researches of medical men and 
others, in regard to Cholera, have detected many other things or 
conditions besides filth which exert powerful influence on the 
spreading and destructiveness of the disease ; but a careful analysis 
of these particulars shows them all to belong to two classes, of which 
the one is of things which favour the accumulation of filth and its 
rotting or decomposition into foul effluvia, and the other is of agents 
which weaken the living system, and render it more susceptible of 
harm from filth or other cause. Of the first class are — 

1. Whatever gathers filth or impedes its removal, as cess- 

pools and imperfect drains. 

2. Warmth (favouring decomposition). 

3. Damp or moisture (with similar effects). 

4. Hot, wet seasons. 

5. Low river sides and sea shores ; marshy levels. 

6. Sea ports. 

7. Crowds of people in houses, ships, &a 

8. Enclosed places without ventilation. 

9. Calm weather, &c. 

Of the second class^ which weaken the system, are — 

1. Intemperance of all kind&. 

2. Debauchery. 



V 3, Fatigue of body or mind. ^^^^^^^B 

B 4. Deficient food or long fastino;. ^^^H 

^ 5. Bad food, or driiik, or uir. ^^^H 

6. Depre^ion of mind. ^^H 

7. Uncomfortable dwellings. 

8. Poverty, &c. 

None of the particulars of either claaa, alone or combined, are in 
this country auffident to canae Cholera, unless the epidemic influ- 
ence which travels be .ilao present, 

3. Now the principal and in many caaea the only source of the 
noxious impurities, above referred to, is the living body itself, con- 
verting into poisonous refuse the whole amount of the animal and 
vegetable substances which it takes as food. No portion of these 
substances is, according to the vulgar notion, altogetiier consumed 
or annihilated, but the whole is again, after a certain time, dia- 
cliarged from the syntera aa excrementitioue matter, solid, liquid, or 
aerilbrm, all these lieing then pernicious to health if used a second 
time. The fact is by many persons little suspected, that a veiy 
large part of the solid food swallowed is discharged from the lungs 
as invisible carbonic acid gas and other exhalation ; the quantity of 
the soh'd cnrhon or charcoal element of fwjd so escaping in twenty- 
four hours from a healthy man lieing from eight to twelve ouncea. 
Now, even brutes, moved by instinct or annoyance to their senses, 
fly from or hide the refuse of their bodies, and men living together 
in civili7,ed communities -soon come to employ scavengers, drainage, 
&c., and other means to remove the more obvious impnritiee, wlule 
the wind, the warmth of the breath, and occaaionaily some artificial 
ventilation, aid in removing what is aeriform. In few instances, 
however, as yet have these means been rendered perfect. 

4. The department of the art of cleansing, which remains the 
most imperfect, is that of ventilation. The reasons of this are, — 
that air, umier coTumon circum stances, is invisible; that scarcely 
200 years have passed since scientific men suspected tliat air was 
at all a ptmderable space -occupying substance, and only in our own 
day, since air has been used as stuffing for air-pillows, and one kind, 
with the name of coal gas, has been sold by measure from pipes, 
aa water is, have people generally conceived of it as being truly a 
Ihhig ; that only about 100 years ago had even chemists learned 
that air or gas is not one unchangeable substance, but is one of 
the three forms called solid, liquid, and aeriform, which certainly 
many and probably all substanci's may assume under different 
degrees of heat, compression, and combination ; that the pnrticular 
substance, for instance, to which the name of oxyf/cn has been given, 
since it was di«onvered by Dr. Priestly in 1783, which, in its sepa- 
rate stiite at the temperature of our eartli, exists only as nn air with 
which nir-cushions may be stuffed, yet constitutes eight-ninths by 
weight of all the water on oui' globe, about a fourth of all the earth 
and stones, and a large proportion of the flesh and other parta of 
animals and vegetables ; then men had not until lately reflected 
that Boiid or liquid filth in a house, if not swallowed in food or 
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drink, can be noxious only wh^i it gives out part of its substonoe 
as foul effluvium to be breathed ; and, lastly, men knew not that 
expired ordinary breath, which if inhaled again alone when recent 
or fresh may only suffocate by excluding fresh air, becomes, when 
stagnant or long retained in a place, in part, truly putrid or corrupt, 
as turtle soup or venison might change, and may then assume the 
forms of the .different poisons which produce the gaol, the hospital, 
or the ship fevers, and other spreading diseases, or of that which, 
when joined with the peculiar morbid agents of small-pox, measles, 
scarlatina, or cholera, cause these to rage. Acquaintance with such 
facts, however, being once obtained, men can understand that venti- 
lation is not of ordinary, but of paramount importance, for it can 
remove not only the breath poison of inmates, but also the foul air 
ar^ng from all other sources, and so may act as a sulistitute for 
good drainage until there be time and opportunity to establish that. 
There is no liquid poison which may not be rendered harmless by 
copious dilution with fresh water, so there is no aerial poison of which 
the action may not be similarly influenced by dilution with fresh 
air. 

5. It is important also here to remark that modem houses, since 
the introduction of close-fitting glass windows and of chimney flues 
with low openings for fire-places, have been rendered what person^ 
ignorant of the nature of air could not suspect, namely, singularly 
efficacious traps for catching and long retaining all impure air or 
effluvium which may enter them from without, or be produced within 
ih^n. Such airs, the exhaled breath for instance, being generally 
wanner and specifically lighter than the external air, are buoyed up 
towards the ceiling of rooms, where, if there be no outlet, they 
stagnate long, like oil floating on water, and are little disturbed by 
even copious streams of fresh colder and heavier air gliding along 
the floor from doors and windows to pass up the chimney flue, 
litis truth is strikingly confirmed by such facts as the following ; — 
the long time during which tobacco smoke, smell of dinner, and 
other odours remain in ordinary rooms ; the fact that an ordinary 
bedroom^ occupied by one or more persons, is, in the morning to a 
stranger entering it from the fresh air — a medical man, perhap% 
called in. urgency — always very offensive ; that all sick rooms are 
usually thus offensive ; that a person who in the early morning, 
bi^ore doors and windows have been opened, enters almost any 
house under the roof of which have been placed the foulest recep- 
tacles in nature — a closet with its cesspool and its drains, is forcibly 
struck by what is called the close disagreeable smell ; the fact that 
many attacks of Cholera have occurred suddenly in the night, and 
even after calm sleep, in such closed houses, to persons who were 
apparently well when they went to rest ; and, lastly, the important 
fact that the offensive atmosphere in all such cases is almost entirely 
prevented, or is quickly dissipated by an open window which admits 
fresh air to dilute the impurity, or better still by having an opening 
from the ceiling of the room into the chimney flue of a well-con- 
structed flre-place, such as described in the paper on the smokeless 



fire, lately publialied in tlie Joumnl of the Society of Arts, so that 
the strong chimney draught shall act as a constant air pump, with- 
(irawing impurity from where it tends to accumulate. It may lie 
remarkeil, that as a cnmmon gas pipe leaking into a close room, if 
imdiMC'jvered, soon convei-ta the air of the room into the mixture of 
one JMirt of gas and ten parts of common air, which in mines is called. 
Kte-damp, and is ready to explode at the instant of contact with a 
lighUfl oondle, ao a leak or nource of impurity from drains, or 
crowilwl innuites in a close or unventilated room during a Cholera 
epidemic, may soon produce there what might be called Cholera- 
Jiunp, ready on some accident to cause the outbreak of Cholera 



6. Effluvium from such filth as cesspools contain has, in paablnk 
qoines, been that most attended to, but there are many facts to show 
that the impurity of retained and corruptetl breatli, sc;ircely heeded in 
gmvral. has been the cliief element of the foul atmosphere which has 
led to numerous Cholera outbreaks. Thus, in England, it has been, 
in public institutions, clean to the eye, not very offensive to the nose, 
and where the inmates were well fed and welt clothed, and otherwise 
Well cared for under frequent public inspection, but where ventilation 
was overlooked and defective, that some of the most shocking scenes 
of destruction from Cholera have occurred; such was the school at 
Tooting, of 1,000 parish children, among whom about 300 cases of 
Cholera suddenly occurred, and killed more than half of those affected 
before the crowd was dispeiBcd ; and various union workhouses, 
lunatic a^lums, prisons, &c, in London and elsewhere, were simi- 
larly yisited ; such places, in the end of 18-ti), produced more than half 
the cases of Cliolera which then occurred, aa is set forth (at pi^e 37) 
ia the very valuable Report on Cholera, drawn up by Dr. BaJy and 
Dr. Gull, and issued by the College of Physicians. The very crowded 
school of the union-house at Taunton became a remarkable example*' 
vbere thirty caaes suddenly appeared in the room of the girls )», 
wkioh tlio glass of the windows i-emained entire, while in the adjoiiir. 
ing room of the boj-a, where panes of ghiss were broken and fresh, 
air was admitted, not a single case occurred ; and there wna onjy oiiq 
otbet case in the whole town. 

7. A large proportion of the facts set forth in the Report on Cholera 
above referred to, give strong support to the views here taken, b& doi 
also the details of other histories of Cholera wherever occurring* 
From the allied fleets in the Black Sen, late accounts have shown 
that Cholera had been much more destructive in the great thresr 
deded aliips, where Uie ventilation was more difficult, than in the 
ahips of smaller size. In India, it has been found on several occi^ 
noii«, that in encampments where there was scanty accommodation, 
the patting an additional man into every tent has increased strik- 
ingly the mortality from Cholera. And almost everj'where, during 
atta^iks of Cholera, it has been found that the removal of ]>ersons 
from tuivontilat^d dwellings, in or about which were cesspools or 
other foul receptacles, to tents or other clean shelter on dry open 
groond has at once arrested the spread of the disease. The remarkable 
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'^t^ tlax mr^^ngen md i^Urmai, wlioee oommoii woilc is among 
the imnkwa fflii, bnt almost always in the open air, have rarely been 
flfteiod by the diseaae. indicates the power of dilation of a poison to 
lender it harmJeas. Some of these men, however, occasionally, on 
-pgaetnxxng inu* dose miventilated drains, have narrowly escaped 
anffocatifm. and. on coming oat, have been attacked with violent 
Tomitin^ and pm^ging. This fact proves how rapidly aerial poison 
can enter the system to affect the intestinal canal somewhat as in 
Ciholera. Showing again, that even in the open air there may be 
ocincentnition of poisonous effluvium sutlieiently powerful to oi)erate, 
Sir John Pringle, in his valiiable work on the diseases of the English 
array which served in the Netherlands during the middle of the last 
centniy. narrates that in the camps and in warm weather destructive 
dvsentery broke out among the men whenever they remained long in 
one place, and the privies became very foul ; and that when fresh 
troops came to such a locahty, great numbers were affected in the 
veiy first days. 

S. With such facts in view as are set forth in the preceding para- 
graphs, all must perceive both the close dependence of men's health 
and well-being on the maintenance of purity of air within and about 
their dwellings, and the lamentable extent to which this object is 
missed in present ordinary procedure. The question, therefore, 
arises. Whether means can l>e placed within common reach of so 
diluting with fresh air and dispersing the copious aerial poisons 
generated wherever men live and work, as to render these impuri- 
ties harmless ? The answer to this question, it is hoped, may be given, 
that such means do exist, and that they are simple and inexpensive. 

P. It might have been ex}>ected that the scientific men who first 
discin'^.reil the true natui-e of airs and their relations to the animal 
economy, would have been also the first to direct important applica- 
tions of their knowleilge to the jireservation of the public health ; 
but it has not l>een so. In this field of human exertion, as in many 
others, the tasks of pun^ly scientific research and of the subsequent 
application of soiomH.> to art, have been chiefly with different parties. 
It \*'as not the chemist who first exhibited a jet of coal gas burning 
in his labon\tory \vho also conceived and effected the noble feat of 
lighting up cities with gi\s, so as alnu>st to cimvert night into da3^ 
It was not the porst^ns who, ages agi>, ol^served the expansive force 
of stoam, ami the sudden (vndensiition t>f steam into water, effected 
by cold applioil, who thouj^ht of turning its foi*ee to use, but it was 
loft for •bunt\s Watt, almost in our own day, to devise tliat wonder- 
ful I'ombinit ion ot* parts ctMistiiutinLi' tlie nuHleni stiMin-engine, which 
lias ahvadv spn .ul a hiirhor civili/ativm over the earth. Then, for 
nuniy a day, wa.s (h(^ tact w iilely known tlmt a shook of electricity tra- 
VoUod ahmix a wire with tlio spooil o\' lii^^htning. before AVheatstone 
ami others, who arc still witnesses of their work, had constructed the 
olootrical telegraph, wlut»h, with like speed, can deliver at any dis- 
tanots and oven niako porfiH-tly visible in writing or printing, any 
not of wortU fonuing a messjigo committed to it. The application of 
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scieatlSc knovledgp. to the eflectual Tentilabion of liuman dwellings 
has yet t<i be rendered general. 

10. To fona just conceptions of what complete ventilation ie, and 
of how it is in general to be accomplished, an inquirer has to con- 
sider tliat the ocean of air, called the atmosphere, which rests on the 
surface of the earth, and at the bottom of which men live, as certain 
vjufttic animals live at the bottom of the Eea, is about fitly miles 
high or deep, and that the portion of this ocean which can be 
contaminated by any process of animal or vegetable life, or by the 
deoimposition of organic bodies when dead, may be regarded as less 
deep generally than the fiftieth part of one mile, estimated from 
the surface of the earth. This comparatively insignificant layer or 
stratum, therefore, may be regarded as the home or lurking-place of 
all epidemic and inaalubrinus influences, the more exact statement, 
indeed, being that these are generally confined to the still much 
smaller portions of air contained in house» or other enclosed places. 
Then the fact is to be kept in mind, that the whole mass of atroos- 
ph«:e at any moment over a city or other place is always travelling 
away to leeward with the speed of the wind, and is carrying with it 
whatever impurity may ascend from below, which impurity is then 
resolved quickly into the pure elementary oxygen, carbon, Sic,, of 
which all effluvia consist. Man can no more contaminate perma- 
nently the deep atmosphere over him by his proceedings at the 
bottom of it, tlian he can contaminate the Atlantic Sea by what he 
may do on its shores. Then he has to learn that with the same 
mechanical certainty aa he can Buhstitute the pure water of a 
passing tide or river stream for defiled water near the shore, he 
may suhstitute pure air from the atmosphere for any air near him 
that has become unfit for his use. 

11. The incidents of the professional life of the writer of this 
RejKirt, drew his attention early to the sanitiiry importance of 
ventilation and the regulation of temperattu'e, and a familiarity 
with mechanical arrangements, iccreaaed while he was composing 
hia " Elements of Physics or Natural Philosuphy," su^ested to 
liitn simpler and more effectual methods than had previously 
cjsiated of obtaining, in many cases, the object sought." The chief 
of these particulars, some of which are altogethei- new, and some 
are modifications of things or processes previously known, are — 

1. That every house possesses in its common chimney flue, 
properly used, an adnurably strong ventilating agent, which 
can establish sufficient communication with the free atmosphere 
above, 

2. That for larger enclosed spaces, aa public buildings, ships, &a, 
an air pump of great siuiplicity can be made, by wliich, at very 

• For pari of these methods, since this Heport was origiuslly wrttlcn, 
ami in part rend in the Medknl Council of the General Board of Health, 
Iho Cimacil of tho Koyal Society has awanlol tbe aotUor ono of their 
mcwialK. XhoM methods are all in use, Boni« of tUem extensively, with tbe 
expected results. 
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iriflmg cost of liand Jabour ar other power, pure air may be 
supplied in any quautity, and Ly exact measure if desired, and 

with tlie same certainty and I'egukrity as coal gfi^ is supplied 
aiiywiiere froiu ordinary gas works. , ; - 

S. That in cold climates ov aeasons, hot foul air of any sort, is 
being discharged or pumped away fi-om an enclosed space, can be 
matle to give up pure warmth to the fresh air entiling in its 
stead, one operation then accompli ahing the two objects of venti- 
lating and warming. 

4. That for many purposes combustion within a closed stove 
may be rendered self-regulating and uninterrupted through 
nights and dayg, so as to diffuse all the heat obtainable frooi 
a given quantity uf coal as uniformly as the contrivances of the 
caudle or lamp diffuse the light wliich wax or oil can give ; the 
stove refen*ed to being also singularly economical or saving of 
fuel. 

5. That by new and better ai-i'angement of open fii'e-places, 
the common lire may be rendered smokeless, and be caused to 
save about half tlie fuel, although wamring the room better tlum 
belbre, and lurther, may be insm-ing the complete ventilation 
referred to as the first of these five particulars. These advau- 
tages are obtained also with diminution of the danger, incon- 
veniences, and watehing semce required about common fires. 

12. In enumerating these improvements, the "wiiter does not 
iiiTOgate to himself greater penetration than other merabere of the 
profession to which he has the honour to belong, but attributes his 
Success chiefly to the favouring accidents of liis life. Dr. Jenner 
would not have left his name connected with vaccination if he had 
always lived in the centre of a great city, where fields and cows and 
daii^' servants were not to be seen. 

13, It remains to be obsen-eJ, that even after practical applica- 
tions of scientific prineiiilea have been devised, and their utiUty 
tested to the satisfaction of impartial judges, there is often much 
difficulty for a time in bringing the public to accept them. To 
agree in this, the reader needs only to recollect the ridicule at first, 
and then the more active resistajice with which the early announce- 
ments of nearly all the important improvements of modern times were 
received ; for instance, agricultural macliines of various kinds, bb the 
tliraishing machine driven by steam, spinning and weaving machines 
driven by steam, gas lights, railwaj-s, steam navigation, the penny 
postage, and so forth, against nil of which were brought to bair the 
attachment of men to the established customs of ages, popidar 
ignorance of Nature's laws, strong misconceptions or prejudices 
tlirectly opposed to the truth, narrow individual or class interest, &c., 
and if any failure occurred in early trials from the awkwardness or 
unskilfulness of workmen employed about what was new to them, 
it was charged as proof of errors in the principle. When at last, 
in spite of such opposition, a novelty was proved to be good, then, 
ahnost as certainly na flies collect about a little &pilt honey, did a 
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host of dishonest men fiill upon the novelty and its proposer, trying 
first to discredit the proposer, by saying the asserted novelty was 
not new and could not be the subject of a patent, and then often 
pretending tliat they had themselves invented improvements which 
might be so protected. By such opposition the full introduction of 
Watt's steam-engine was long delayed, and he had to defend Ids right 
by repeated suits in the law courts. Enlightened men, owing to the 
mass of absurdities, c;dled new inventions and discoveries, which are 
oodstantly obtrnSe*! on public notice by ignorant and fbolisb 'prcv 
jectors, have to use a cautious liesitation before- acknowlodpng value 
in jiivjfl'fred novelties, but some of them even, have at first beHe\'ed 
to be impossible ceTt^tnnew applications proposed of known means 
or principles, wLicli have in the end been usefully established ; for 
instance, "Watt, Wollaston, and Davy at fiist gave it as their 
opinion that coal gas could not be safely apjilted to the pui"j>ose 
of street lighting. Others said that steam boats or ships could not 
safely navigate tlie gi-eat ocean. When Di". Dcsaguliers, Dr. Hales, 
and others, a century ago, before oxygen and the nature of ga^os 
wefeTtaiJivTj. proposed to ventilate houses and ships by mechaulcatl 
means of certain action, instea<l of only by open windows and poi't^ 
they were regarded by honest persons in authority as visionaiies,. 
It 13 a curious luid mixed instance, as related by writers o^ the 
Gme, that after Dr. Harvey published his discovo-y of the circula- 
tion of tbe blood, no medical man who liad then I'eached the age of 
forty ever avowed his l)eiief tliat Harvey was right. 

Considering such facts, the writer of this, who has not restricted 
the public use of any of his devices by reserving jjatent righta, is uf 
otunion tliat time will be saved and much public good effected, if 
tna enlightened President of the General Board of Health, by his 
own authority, or by the direction of Government at his request, 
institute a commission of scientific men of known ability in regard 
to the matters hero treiited of, — medical men, chemists, and eugi- 
fleers, — to iin]uire and then advise specific procedure reapectiog 
them. Special scientific aid has already been afforded to the 
niMnbers of the medical council for other special objects. The 
award of the Royal Society above referred to will ilraw some public 
attention to the subject. The writer's own account of the ntvv 
means soon to be published, will also have its effect, but a report 
and recommendations fi-om such a special commission as referred to, 
if &vourablc to the mea'jures projwsed, would exert aJmoat at once 
the influence of n law in securing willing obedience to any ad\"iee 
given. 

N. Ar-vott, M.D. 
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Beport on the Chemical Cotuposition of Metropolitan WaH 
during the year 1864. By Dr E. D. Thomson. 




WnENanoutbreak orcholcmoccurredin the autumnof 1854, epresd-* 
ing dev;wtation iuto the heart of the metropolis, it was considered by 
the Board of Health advisable to institute an inquiry into the chemical 
condition of the water employed for domestic purpoaeB in tliose houses 
where death had made the greatest havoc, and likewise into the state 
of the atmosphere surrounding the untbrtiioate victims. The object 
of this report is to present an account of the investigation which has 
been prosecuted in pursuance of the first of these intentions. It is 
not necessarily a part of the puqiort of this report to contrast the 
present water supply of London with other possihlv superior sources. 
But the remarkable fact that the metropolis derives this necessary of 
life in great part from rivers and open canalu, exposed to various con- 
taminating influences — a tpecies of supply which was rejected as 
unwholesome upwards of 2,000 years ago by the Samiana and the 
Romans, and led those enterprising people to conduct spring water 
into their diveUings by means of the most stupendous engineering 
works — is well calculated to excite inquiry as to the cause of this 
retrograde moveraentinhygienicarrangeraents. The present experi- 
ments having insensibly extended so as to embrace the composition of 
a large variety of waters in the metropolis and iu the provinces, 
many data will be here presented which may assist in foriuing a 
judgment as to the best sources of water supply. 

In the year 1851 a commission was issued by Government for the 
purpose of obtaining nn opinion resjjecting the chemical character of 
metropolitan waters. The gentlemen, however, to whom this duty 
was entrusted were not required to make any new investigations, 
hut were merely desired to form a conclusion from certain documents 
which were submitted to their consideration. The printed data with 
which they were supplied seem, however, to have been so incomplete 
that new experiments were considered requisite tu enable a conclusion 
to be drawn. But as this proceeding exceeded, apparcntlv, the 
object of the commission, the waters of London were examined only 
on three consecutive days in January, after a fall of rain, the samples 
being taken from near the various companies' works, and with the 
cognizance, probably, of their respective engineers. The result of 
the analyses was to represent tlie river from Thames Ditton to Vaux- 
hall as Imving the same chemical composition, or rather as increasing 
in purity in its descent towards the tide, since ihc water taken from 
the point of the river nearest to Loudon was least contaminated with 
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foreign matter. Tlic present inquiry, carried on during the greater 
partuf four montlia, has led to ii very diffei'eiit conclusion, and haa 
abown that there ia a very great disparity in tlie purity of tlie waters 
as euppheJ by compinies from the Thames. The analyses contuined 
in the report of the coimnisfiion of 1851, must only be viewed as 
giving the composition of thn watera after ruin, and in certain casca 
fifibr<l a much uiore favourable view of the water than id borne out 
by the present report. The report of that commission does not pro- 
foea to give any inrormation respecting the condition of the waters in 
tlie houses of the consumers, but is confined to the onnlyses uf the 
waters as delivered by the engineers. These remarks it was necessary 
to premise, in order that the cause of the material difference in the 
impurity of certain waters as given in tiiat report, and as obtained in 
the present inquiry, may be sufficiently understood. 

Tmpuritt/ of fValer. 

An absohitely pure water is one that when boiled until it is en- 
tirely evaporated leaves no residue behind. Scarce any water has 
ever been found In nature to which this dlscription will apply. Even 
TUD water, which may be viewed as the condensed vapour primarily 
distilled from the aqueous deposits on the surface of the earth, con- 
tains in solution gases, ammonia, and organic matter which it en- 
counters in its descent. In London and its neighbourhood, rain 
water has been found sometimes to have an acid reaction, and to yield 
evidence of the presence of sulphuric acid to the appropriate tests. 
The source of this acid i* obviously to be traced to the sulphurous 
acid cmiticd as a product of combustion, and diffused through the 
atmosphere, since it has been observed at St Thomas's Hospital that 
when lai^e quantities of air, derived either from the wards of the 
hospital or from the external atmosphere, are passed through dis- 
tilled water, a strong acid reaction is communicated to that fluid. The 
acid condition of rain wateraffords a striking contrast with the alka- 
line qualities which it is described as possessing when it is precipitated 
&on] the heaveuii at greater distanci^s from the haunts of men, as in 
Switzerland and India (Stiirk, Saussure, Laidlaw, McLelland). 
When rain water falls on the earth, it gradually dissolves ori/anie 
tnatter and inorgamc salts n.s it percolates the soil, and when duting 
floods it is hurried over the snrfuce of the land to be discharged into 
streams and rivers, it carries in a meclianical state uf suspension much 
enrtliy and vegetable matter which alone can be separated by filtro- 
, Uain water in the neighbourhood of the sea during a strung 
may be conlHuiinated with common salt when sea water raised 

fan the oceau in the form of ppray is forcibly conveyed landward. 

|m to this mcchnnienl method of carriage that is to be attributed 
I drcumstancc of the existence of traces of common sjdt frequently, 

1 1 have ascertained, in the freshly deposited rain on the summits of 
the Highland mountains, and in all the springs aod streams at Iheir 
loftiest and earliest origin on purely granite formations. It is to the 
same mechanical dispersion of common sidt that I am led to attribute 
tbo iiyiiry inflicted on vegetation generally and strikingly en thinly 



planted woods alonfi our Eea coasts Residents on the Atlantic 
shores lire fnmiliar wilh incrustations of salt on their windows during 
westerly gnlea of wind, results which hat-e even been recognized at 
Manchester. Hence it will be noticed thatitis the foliage nest the sea 
which is the greatest sufferer, and tliat when trees are thinly planted, 
those most distant from the shore or most elevated are least deterio- 
rated. Tlie popular idea of sea air being prejudicial to vegetation does 
not appear in this Hspcct destitute of foundation; while the same 
circumstances may perhaps throw eome light on the opinion of Hip- 
pocrates, that the tihaiacters of waters are influenced liy the directiwi 
of the wind. 

In this report it is proposed to represent distilled water, the only 
pure water, as the standard of comparison or basis of the scale of 
waters, and to designate it by the tymbol 0° ov no degrees of impurilt/ ; 
there being no grains of foreign matter in the gallon while every 
grain of matter per gallon, present in water will constitute 1° (one 
degree) of impurity. Tolal impuritif will comprehend mechanical 
as well as dissolved matter ; while mechanical, organic, and inorganic 
impurity will refer respectively to the diffused materiula, to tlie 
■vegetable and animal substances nctunlly dissolved, and to the earthy 
- and alkaline snits in a state of solution. The gradation of each of 
these species of impurity will be expreeaed in degrees, 1° denoting 
one grain per gallon of foreign mjittcr contaminating the purity of 
the water. 

Chemical Cvndition of the Hiver Thames in the Metropolis. 

As the river Thames is employed to supply upwards of 28-^ 
millions of gallons of water daily to the inhabitants of the metropolis, 
and especially to districts where the epidemic raged with great fury, 
some attention has been bestowed on the condition of the river, not 
only at the localities from which the water supply is subtracted, but 
beyond these limits, for the purpose of detecting the marine and 
sewage sources of contjimination. Table I. gives the composition of 
the river water, at high and low states of the tide, at VauxhaU, 
Hungerford, and London Bridge; the total impurity at high water 
being respectively at these places U'2'42, 115'68, and 11324 degrees 
OP grains per gallon, while during low water the numbers were 27"14, 
48-84, 32-08, and at Greeewlch 95-68. The relarive conditions of 
impurity are made obvious to the eye in I>iagram. A. The water 
was taken on each occnsion fi-om the river neiir the Vnushatl water- 
works, at Hungerford Pier, at the Surrey end of London Bridge, 
and off the pier at Greenwich. To detect the existence of 
sea water in the fluid at high water, a determination was 
made of the chlorine which was respectively found to be at 
the three stntions, beginning at the most westerly an above, 
22 grains, 24 grains, and 24 gniins per gallon, equivalent to 
3623, 39-53, and 39 53 gniins of cemmon salt. The source of this 
large accumulation of chlorine, which at Thames Ditton did not 
exceed during the investigation 136 grains, equal to 2'24 grains 
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common Bait, mu;^t bs eoiiglit lor in the intermixture of tlie tidal 
waters. Tbe results exhibit a iiuirkcd distinction between the ccm- 
poeitiou of the Thames at high and low water. The obslrneting 
influence of the tidal wave appears not only to act as a barrier to the 
downward progress of the mechanical impurities so as to equalize the 
turbidoB^ of the waters from Vauxhall to Lonrloo Bridge ; but it 
likewise causes the impure fluids from the sowers to accumulate, and 
imparts to the whole a retrograde movement, until rising to a tidal 
current, the sea and river waters are commingled. The greater 
impurity of the Hungerford waters \n both conditions of the tide ia 
sufficiently explmned by the constant mechanical action at work at 
that point, and by the proximity of tbe locality where the water was 
taken to a common sewer which is there discharged into the river, 
and where a disgusting outflow contioually occurs. The nature of 
the mechanical deposit fills to be described in the inicroecopical 
report. It is sufficient here to refer briefly to its chemical relationB, 
premising that when magnified it presents the aspect of clouds of 
green organism, amid which lively animal niotiont" can be diacri- 
mioatcd. Tlic February dejiosit at Greenwich, Table I., when 
dried in the open air, yielded fibove a fifth of ita weight of organic 
matter, while in March the proportion was under a seventh ; a large 
amount of the organic matter is in intimate union with the siliceous 
constituent of the diatomaceous beings which abound iu the Thames 
waten'. These bodies, when incinerated, undergo but a slight change 
in confignration, and leave siliceous shields, the framework of their 
organisms. The proportioii of organic matter present in these beings 
is 12 per cent., the siliceous shields forroiug the remaining 88 per 
ocnf. according to my usual results. A certain quantity of mud, and 
often of feculent matter, is intei^niugled with (he organisms, derived 
either from matter accompanying the water which has not yet eub- 
raded, or brought up from the bottom by the numerous mcclianical 
■gents unceasingly astir in the river ; but the diHtoniacete, as found 
in the Thaiues, when carefully .washed free from the mud and organic 
matter which usually accompanies them, yield on calcination a reddish 
siliccons ash, indicative of the presence of iron in llieir constitution. 
These general data being premised in relation to the chemical con- 
stitution of the river, as it flows through the metropolis, and as it 
exists in the neighbourhood of the localities where two of the com- 
panies (Southwark and Vauxhall company and tlie Chelsea com- 
pany) abstract their supply for the u^e of largo portions of the 
population !d the western and southern districts of Loudon, tlic 
conditions of the waters as occurring in houses will be more readily 
comprehended, and discrepancies between the present and former 
analyses sufliciently explained. 

MetropoUtan Water Coinpaniit. 

The map published by the Boaitl of Health cshihits the districts 
dcri\iug their water from the respective water conijmnies. The fol- 
lowing table aflbrds a view of the amount of water supplied by each 
company dailv in 1853. 
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^^^^^0 Thames Water. ^| 


Lambetli - 
Gmitd Junction 
Weal Middlesex 
Chelsea - 

Southwark&Vnuxlinll 

Totjil Water from ^ 
tho Thames - J 


QftUoM pnmped 
daily. 


tlouscti, &c. 


5,603,000 
5.115,675 
5,000,606 
5,632,000 

7,287,289 


26,107 
16,019 
24,404 
24,729 

40,046 


28,638,570 


131,305 


Othke Comfakies. V 


New River - - 

East Undon - 

Kent - - - 

HarapHtend 

Tolal 

Totai daily supply 1 
from all sources - / 


Callon^r^^ped 


Houses, &e. 
supplied. 


17,537,396 
11,990,989 
1,840,097 

607,368 


90,924 
63,605 
14,594 
5,454 


31.975,850 


174,577 


60,614,420 


305,882 


Bat the Biibsequent ansilyses show that these waters contnin a. con- 
Biderable iimount of soliil inorganic and organic matter. Reckoning 
the mean aolid matter in a g.illon at 27-5 grains, the total solids 
pumped by the water compnics diiily amount to 238,128 pounds 
avoirdupois, or 1-9 ounces to each ■inhabitiint of 2,000,000. The 
omount of organic matter in the dnily water supply at 307 grains per 
gallon averages 26,458 pounds diiily, 

1. Lambeth Company. — The iiigheet point at which water is taten 
from the river is at Thames Ditton, to the neighbourhood of which, 
after the laps; of a short period, all the wnten/orka of the Thames 
are to be transferred. In Tables 11. and IX. Lambeth water is placed 
first, an being derived from a point nearer than any of the companies 
to the source of the river, and hence containing a less amount of total 
impurity than ia eharacleristic of the water taken at a tower ymnt in 
the river's course to the ocean. This company supplies Lambeth and 
Brixton, &c. 

2. Grand Junction Company. — This company derives its water 
from the Thames at Brentford, and is distributed towards Paddington 
and Westminster. 

3. Wtat Middlesex OtrnpflB^.— Descending the river the works of 
thia Company are reached at Barnes, from whence it is distributed to 
Hammersmith, Mnryleboiic, and the Regent's Park, &c. 

4. Chelsea Coinfim/ draws its supply from the river on the nortU 
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mde opposite to Battersea, and is distributed to dicbea, Westminater, 
and the neighbourhood of St, James's and Hyde Parks. The source 
of tliia water, as is obvious from the experiments detailed in this 
report in reference to the state of the river at higli and low water. 
Table I., is thoroughly under the influenco of the tidal wave. 

5. Soutkwarh and Vauxhall Company. — This walerwork, which is 
ntuated opposite to the Chelsea works, supplies Vniixltall, Claphom, 
Wandsworth, nnd Southwnrk. 

6. New Rioer Compnny. — The water of this Company is derived 
from the river Lea above Ware, and a vnriety of springs and wells 
partly discharged into the river, 

7. Eatt London Company. — The snpply of this Company is de- 
rived from the river Lea at Lea-bridge nnd above Tottenham. 

8. Kent Compani/. — This water is abstracted from the Riivens- 
boume below Lewisham, and is distributed to D^'ptford, Greenwich, 
and Woolwich. 

9. IIamp.itead Compani/. — The supply is taken from springs at 
Hampsteod and two artesian wells. 

The object of the present chemical investigation being to determine 
with minuteness the composltioc of the waters used by the unfor- 
tunate individuals who Imd sunk under the influence of the epidemic, 
the specimens were generally taken from houses where the disease 
bad numbered its victims. Many of the samples were taken in 
company with Dr. Hassall, whose misToacopical examinations will, 
therefore, correspond in many instance? with the specimens andysed 
in tliitt report* 

Of all these waters it may be generally premised, in reference to 
the present investigation, that they were dianicterized by the forma- 
tion of a deposit on standing, consisting princi|>ally of vegetable 
onanisms mixed with abundance of animal life, when examined with 
microscopical assistance. Usually,' however, in the Thames waters, 
on the soale of analysis wliich is commonly limiterl, the ajiplieation of 
the balance was inadmissible for the ([uantitative discrimination of the 
neohanical residue. This remark docs not apply so much to water 
ejctracted from cisterns, where the mechanical deposit can be often 
weighed, particidarly during floods, but to water flowing in the 
distributing pipes. By the examination of the waters in both cir- 
cumstances satisfactory evidence has been obtained tiiat living 
growths exist in the waters supplied to the metropolis in the 
tnlerval between the filter and tlie consumer, and, therefore beyond 
the influence of engineering talent to check or stay by the present 
smuurements;. The conclusion seems inevitable that the waters of 
tiw TluuDe«, even when purified as we may expect by the most 
delioate and refined adaptations of modem mechanism, still retain in 
their chemical constitution a condition which renders them fertile 
CreatiTe sources of vegetable and animal life. 



" Other Ipccimeiu were collrcled bj my imistant. Mr. Wnlkcr. and otiirn wrw tor- 
virded bj the Board of I[eftllh.-'S«« Or. HnKBaH't report. For itnrcTnlilinf; aid in tite 
OTowoutioQ of tlua inquiry. I uo iadclited to my uaUunu, Meun. David Walker ml 
ImoH^itr. 



r 



182 

IHslricU supplied h;f the Lambeth and the Southwark and Vavxhall 
Companies. 

The firflt district investigsited was tlmt of Liimbcth, under the 
guidance of Mr. Mears, the district registmr, on the 5th of Septem- 
ber, where the disease broke out .ind spread with great virulence. 
The groups of spectators encountered in tlie streets, conjoined with 
the mooroful prepamtiona that met the eje, spoke more powerfully 
thnn language, of the fell worli of the destrojer. Cut the huspitable 
nature of the reception experienced by the deputation, and the 
hojieful anxiety depicted on the couotenajieed of the parties visited, 
indicated exprcBsively the gratitude of the people for the desire 
exhibited by Government to mitigi.te the bitteruess of their suffer- 
ings. .... 

Thia district ia supplied with water from two sources, the Lambeth 
Company deriving their supply from Thames Ditton, above the 
influence of the London sewage and tide flow, and the Southwark 
and Vauxbnll Company, abstracting their water from a part of the 
river whore both of the ciiuaes of contamination mentioned are In full 
opemtion, as is demonstrated by Table I. and Dingram A. In 
several instances the names of the companies t^upplying houses were 
erroneously comniimicatcd on the spot, but no difficulty was ex- 
perienced in correcting the inaccurate information by the chemical 
analysis of tlie waters, aa will he obvious iiy an inspection of the 
data, Tables 11., IV., IX., Diagrams B., C.', D., expressive of the 
relative impurity and of their peculiar composition. 

In considering the relative impurities of the water supplied 
to the Surrey side of the metropolis hy these two companies, it 
is to be home in mind that much of the district at present referred 
to is under the level of the river, renilcring jt thus liitblc to the 
gravitation of some sedimentary matter in the pipes, which would 
he less likely to occur under an ascending tendency of the current 
of distribution. As this influence operates on the organization of 
both companies, it may be viewed as a constnnt quantity to be added 
or subtracted from each supply, but increiising in a direct ratio with 
the mechanical impurity of each particular water at its source. It is 
certain, that during the period uf the present investigation, water, 
whether drawn from cisterns or pipes of the Lambeth or Southwark 
Companies, always yielded a deposit on standing, but of largest 
amount in the water of the latter company. From Diagrams B. and 
C, the relative mean total and organic uupurities of the two waters 
are rendered visible Lo the eye, while in tables II., IV., and IX., the 
det^ls of these results as derived from various houses where the 
epidemic occurred, together with the number of deaths in each, are 
represented in paralM columns. From these data it appears that 
in nine houses in Lambeth and Walworth, where 14 deaths were 
occasioned by the epidemic, the mean total impurity (distilled water 
being 0°) in the Lambeth Compajiy's water was 13-37 degrees 
(each degree being equal to one grain per gallon), the organic 
impurity Dei ng 1-43 degrees; while in an equal number of boueea 
supplied by tlic Southwark and Yauxhall Companies, where 16 
deaths and seven cases (still living when the water was taken) 
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occurred, the mean number of degrees of tot.iI impurity of tlie water 
was 46'09, and the mean organic impurity was 41 1 degrees, These 
data are not to be understood *aa affording a type of the ii:lative 
mortality in the house supplied by the two companies; the bousea 
hsving been indigcriminately entered during the prevalence of the 
cfaolera, rather with the object of oonvenience at the lime than with 
any idea of selection. Tliey, however, demonstrate, both as rcspecta 
total and organic impurity, tbnt the youthwark and Vauxhall Com- 
pany afforded a necessary of life to the houses visited, which was 
three tjniGs more impure than that which was derived from the 
Lambeth Company's waterworks. These observationa apply to the 
relative amount of foreign matters present in the several waters; but 
when we investigate the details of these total impurities, wc sbali 
aba be eaablod to detect charactcri^tiu distinctions (Table IX. *}; for 
while ten substances are common to thu constituents of the two 
waters, there is one ingredient, chloride of cilcium, whieh ia 
absent from the Lambeth water, while two, nitrate of lime 
and carbonate of ammonia, largely predonniiatc in ibe Southwark 
over the auiouut of the same bodies detectable in the Lambeth 
ivnter. In the Lambeth tt-ater the totjtl amount of re^iduQ in- 
eolublu in water is 12*245 grains per gallon, and that of the 
salts soluble in water 3-oSd, the soluble matter existing in the 
ratio to tho insohiblc matter of I to 3'41. But in the Southwark 
water the ratio id reversed, for while the projiorlion of total Lambeth 
to total Southwark salts is as 1 to 24, or nearly twice and a half 
greater, the proporliou in the Southwark of the insoluble to the 
soluble ingreihents is 1 to219. The usual characteristic of Euro- 
peon rivers is the predominance in their composition of earthy salts, 
which are insoluble in water under ordinary circumstances. Jn the 
Rhine llie insoluble stilts art) about 6^ times greater than the soluble 
ingredients; while in the Khone, the insoluble are double the 
eoluble salts. In the Clyde, likewise, the ratio is as one suhible to 
naariy two lusolublc matter. Wo have tlius sunplied to us a 
ohtract eristic feature whicli enables us to distinguish a river water 
from ooe which is eoutamiimted by matter from foreign sources. 
The existence of such a large quantity of common salt in ihe Thames 
water between bridges is sulhcieut to demonstnite, as ha^ been 
"prcTiously pointed out, tlie commixture of sua waler with the river 
cunvat, as one extensive cause of the impurily of the Thames in this 
port of it^ course. 

A peculiarity which pertains to Tlianiesi water as high at least 
aa Chelsea, during the tidal How, In common with sea water und the 
water of some wells, is the property which the saline residue 
obtained by boiling nway tbc water jioeeesses of fusing in the flame 
of a hunp or candle. It is sufficient to dip a moistened loup of 
platinum wire in the residue of Th-araes water derived below the 
■western limit noticed, when it will be found to fuse with fai-ility into 
a BUMS, and thus to afford a discriminating test from all genuine river 
waiera with which we are iicquainted, and certainly from all tho 
iactn>]MiIItan waters supplied by rimning streams. 

Bj this test it was easy to distinguish Lambeth and Southwar' 



184 

waters. Tiiia character lias been foiiml to hold during the four 
months of the continuance of this investigation. But at certain pcrioda 
of low water, the chamct eristics of river water may be recovered ; 
the large amount of nitric acid and ammonia detected in the present 
series of analyses, has hitherto been greatly under-estimated in the 
Southwark water; particularly the annnonin, whicli has been obtained 
on such a scale and in snch abundance as to warrant the conclusion that 
the influence of t lie sewerage upon the chemical character of the river 
Thames is much more extensive and unwholesome than was anticipated, 
although it points out this water as being adminibly adapted for pur- 
poses of irrigation, since the numbers given in the table, which exhibit 
upwards of a ^ grain per gallon of ammonia, and -j-J-otl^s "f <* grain of 
nitric acid per gallon, were obtained as an average of many trials, 
made after a fall of rain, and do uot probably by any means 
represent the maximum amount of these substances present in the 
Soulliwark water during the driest season of the year. Experi- 
ments conducted on such a scale that the amm<mia condensed and 
combined with sulphuric acid yielded, as the product of one opera- 
tion, upwards of 50 grains of sulphate of ammonia, admitted of the 
easy demonstration of the abundiince of ammonia in this comp.tny'9 
water. The materials mixed with the water from which the ammonia 
and nitric acid are derivetl, are usually considered to be, in general 
language, organic matter, which is characterised by its containing 
the nitrogenous element for the production of ammonia. But when 
wc investigate the nature of that form of animal matter which is dis- 
charged in great abundance into the river from which ammonia can 
with tlio greatest facility be elicited, we are led to the conclusion 
that it is the urea of urine whicheoustitutesthcmost ready and the pre- 
dominating source of this volatile compound ; and that while ammonia 
ia the first stage of the change of urea infij simpler forms, nitric acid 
constitutes the second change, being produced under the infiuence of 
atmospberic air, which oxidizes tlic ammonia. Hence we find in 
almost every sample of Thames water the amount of nitric and ammonia 
to vary cunsidernbly, the difference in proportion being probably 
dependent, in a great degree, on the changeable nature of the tidal 
obstructions to the outflow of the sewage ingredients of the river 
water. It is thus ncceisary to be able to distinguish the source of 
the ammonia and nitric ncid, since these substances, when mixed 
artificially in small doses in drinking n-ater, could scarcely be desig- 
nated as injurious to health, however objectionable they might be 
considered as foreign bodies impairing the purity of water. But their 
presence in Thames water is indirative of the constant mixture with 
the river of the most objectionable of all impurities, that of animal 
debris in various stages of decomposition. That the animal matter 
brought down by the sewers has not been wholly converted into the 
simpler and less noxious forms of ammonia and nitric acid, is obvious 
from the fact that in several trials made with Southwark water, 
nitrogen, the usual oharact eristic of animal and its identical vegetable 
prototype, was invariably found to be present in some solid form which 
was capable of solubility iu water. This is an inference irrespective 
of the evidence, suflSciently pidpablc to microscopical observation, of 
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the presence of muscular fibre in the mechomcnl deposit from " 
same waters, as first observed by Dr. HassiJ!, which had certainly 
formed a part of the feculent matter derived from the teeming popu- 
lation of this great metropolis. The ammonia and niti-ic aciti being 
viewetl ns the stages of transmutation of animal matter into leas 
noxious forms, it appears probable that in llie preaence of much 
organic matter in waters, and of only minute quantities of umnionia 
and nitric acid, the objectionable character of water may be aug- 
mented. 

When we tuke into coosiderntion the facta that the Lambeth and 
Southtvark Companies supply contiguous housea tliroughout the same 
^strict, that the elevation of their sites in relation to the river is 
identical, that the inhabitants supplied by both Companies arc exactly 
similar wit hr^anltomeans, and yei that the mortality in the houses sup- 
plied by the Srouthwark Company exceeded by nciu-ly 2,000 the deaths 
thai would have occurred, if cholera hatl only been as fatal as it was 
in the houses that derived their water supply fi-om the Lanibelh Com- 
pany (Rcgi3.-Gen, Weekly Keport, 6th Dec. 1854), without liewing 
the Buhject in an extreme aspect, it is impossible to avoid drawing 
the conclu MOD, that the Soiithivark water must iit least have had a 
more predisposing influence in the production of the disease tlian that 
of the Lainbeth Company. It docs nut appear that eutticient data 
exiitt to enable us to decide as to the peculinr nnturc of the inlluence 
in the production of the disease communicated by impure water to 
the human eystem. Whether it be the needs of the disease exisUng 
in the water, according to an old and very prevalent oriental theory, 
or whether by the ncccss of other local and general inlhicnces a pre- 
disposition to the lodgment of the epidemic is engendered in the 
animal frame by the use of water tainted with organic matter, are 
uncertain, atihongh it is juet possible that the conditions under both 
hypothe^c?, when certain circumstances prevail, may influence the 
{Muduction and communication of the cjiidemic* 

The latter view seems most reconcilable with a general sun-ey of 
the cholera as it occurs in different localities and climates. The facta 
comiected wilh the occurrence of cholera on river margins have been 
elaborately urged by Di'. Snow in favour of the Indian theory, while 
the same ci re unis lances have been most ingeniouslv applied by another 
tlieorist to the use of autumnal stores of unsound flour. The law of 
elevation, however, established by Dr. Farr, takes cognizniice of such 
fiwjts and affords a general view of the subject. Exclusive theories 
are objectionable on the ground of their overlooking cii-cumslanccs of 
moment, not only in regard to tlicory but even in res)tect to the 
pTBcticnl management of the disease. The oriental and farinaceous 
theories will receive the acquiescence of all, in so far as they condemn 
impure waters and decomposing flour. There are some instances, 
however, on which, so far aa the evidence before ns leads, the disease 
ippcara to be propagated entirely by atmospheric media. The ap- 
peanuice of cholera in St. Kilda without any known conununication 
with the main laud, has been cited by Dr. Robert Maegrcgor, of 

I, morbid orguiii«iI poUon cvmot Ixith id ij 
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Glasgow, aa one of those otherwise incx)ilicable phenomeDa. In 
refereDcc to the coanexion of tainted atmosjihorc-B with the propaga- 
tion oC disease, the insufficiency of the drainage in the dielrict now 
under conaideration could not fail to be forcibly imprcneed on the 
senses of the inquirer. In many instances it was found that no com- 
tnimiciitiun existed bi:twcen the houses ami the sewers ; and frequently 
when a house drain did tei'minatc in the sewer, the original cesspool 
remiuned, ^o that a well of gnrbage and cxcrementitious filth, ex- 
tending its domains in every direetion by infiltration, constituted a 
never-fiuting source of [lollution to air and soil — the overflow alone 
escaping to the ecwer. That the contents of ce^pools pci-mcale the 
surrounding media like a sponge, has been abundantly illustrated even 
in the comparatively more healthy portions of the metropolis, where 
wella reeking with organic odours have been chemically esamined 
and condemned as noxious to health. The water from a, well on the 
hill at Ciunberwell, used by a family where much delicacy had 
occurred among the inmates, when it reached the labor:itory of St. 
Thomas's hospital eniitte<l a disirutiting ?mell resembling that of putrid 
cabbage (Table of ^VelI8) and contained no less than 16-63 grains of 
organic matter, nitric acid, and ammonia in the gallon. On filling 
up a cesspool with which the well had previously been in communi- 
cation, after six months interval it still contained 7 '26 grains of similar 
matter per gallon, although no smell was perceptible. 

It might appear on a cursory examination that the circumstance 
of caees of cholei-a occurring in houses supplied by the Lambeth Com- 
pany militates against the possible iuflueuce of impure water in the 
promotion of discai^e. But when it is borne in mind that the Lam- 
beth water is by no means a pure form of that fluid, as is obvious to 
the eye in diagrams B. and C, representing the impurity of various 
waters supplied in many towns in England and Scotland, being from 
a third to a half more impure tlian the river Clyde, which has been 
discarded by the inliabitants of Gla.'gow as a proper source of supply, 
and equally more impure than the water used in Paris from the Seine. 
The water of the Lambeth Company, na ha* been previoiiply stated, 
is abstracted from the river at Thames Ditton, after it has served as 
a sewer for an extensive country, well manured and studded with 
towns, wliich are occupied by a numerous population, continually on 
the increase. This water was found to contain -023 grains of am- 
monia per gallon, which is equivalent to 064 grains of carbonate of 
ammonia ; a strongly presumptive evidence of the contamination of 
the river, even at tliis part of its course, ivith organic matter, inde- 
pendent of the solid organic matter actually detected in a state of 
solution in the water. It is, consequently, a subject uf much regret 
that the water companies should have embarked a large additional 
amount of cupital in improving their mode of supply exclusively 
from a source of objectionable cliaracter, and subject to continually 
augmenting means of deterioration. 

District nupplied by Grand Junction and JVew River Companies. 
On the 31st August and lat September the epidemic broke out 
with great virulence in the neighbourhood of Golden iSquare, Soho, 
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and epi-ead with a fatality scarcely exceeded by the mortality of the 
plague, as de.-cribed by ihe romantic pen of Defoe. Tlie number of 
deaths from cholera in this limited district in aix weeks exceeded 600. 
The filial character of the disease on the 9lh of September, when the 
samplea of water nere taken, hnd become estensivcly known, and 
had produced Buch alarm nrnoug the residents that the greatest gloom 
pervaded the locality from the suddenneBs and almost exploaive 
nature of the attacks. Specimens of wnter were taken from five 
houses supplied by the Grand Junction Company, in which 15 cases 
of cholera had occurred, and frora seven houses supplied by the New 
Ktver Company where 40case^of cholora anddiarrhccahadprcviuled. 
The pump water in Broad Street was also preserved for examination. 
On analysis it was soon evident that the water supplied by the New 
River Company presented a remarkable anomaly, for when subjected 
to examination in 183S, 1 did not find the New Biver water to con- 
tain more than one half the hnpurity which the present specimen 
exhibited. It was therefore considered of importance to compare it 
with sumpli^ derived from the New River Head. The rcsull.s of the 
determination of the relative degrees of impurity in these two ex- 
amples are illustrated in Tables VI. and X., where the wiiter from 
the reservoir tvas found to possess a mean of 16' degrees of total 
irapurit)- and of TSl degrees of organic impurity, while the water 
from the Soho district, sup])lied by the same company, had a mean 
total impurity of 23*64 degrees, and of organic impurity of 1-98. 
That no doubt might exist as to tJie true source of supply, I was em- 
powered by the Board of Ilenlth to obtain the assistance of the regis- 
trar of the district, to visit the huiscs nnd see the wator-ratc receipts. 
This was done in all the houses said to be sup[ilied by the New Kiver 
Comjutny. The table has, therefore, been constructed from this 
information. From the table it will be found that this greater d^rce 
of impurity was not confined to the jwriod of the prevalence of the 
epidemic, but coutinucd up to the sulisequent November, when it 
was again subjected to examination, and compared with wnter taken 
from the reser^-oir at Sadler's AVella on the same day. It is, there- 
fore, demonstrated tliat the water professed to be supplied by the 
New lliver Com^mv to n portion of ihc district examined, was totally 
diflrrcnt iu it^ chemical character from that contained in the Com- 
pany's reservoir at Sadler's AVells. Another peculiarity, in addition 
to the much greater amount of saline residue, is detected in the cha^ 
meter of the matter in solution, which renders it comparable with 
Thamei water. The salts were found to be easily fusible when their 
qiwnlilv greatly exceeded that of the reservoir i^amples, and infusible 
when they approximated the weight and normal condition of the 
WTiol water supplied by the Comijany. In the Diagram H. it be- 
comes Bpi»arent to the eye, that the New liivcr water supplied to the 
Soho district approaches the same category of impure watere, as the 
mo»t impure ot the Thames waters. 

The proportion of organic matter present in it, likewise, is in com- 
parative exce>>s in the relation of 100 in the reservoir water to 131 in 
tfao water of the Soho district. It was at first 8us[>eoted that the 
water was derived from the Thames, frum which it is underetoud that 



at one tiuic this company obtained a piu'tial supply, but tlie L-lieniical 
analysis rendered this iitiprubnbic (Table X.), from tbe difference in 
the constitution of the saline ingrediente. These and other circum- 
Btitnces have led to the inference ihnt the supjily nmy be derived from 
one of the numeroue sources posaessed by the New River, before 
being diluted with other purer specimens of their waters. It deserves 
remark, too, that thin anomaly in the water could only have been de- 
tected by a minute clicuiical investigation of the details connected 
with the loeal occurrence of the epidemic, and supports the propriety 
of the specifie inquiry set on foot by the Board of Health, instead of 
trusting to a general superficial survey.* 

The remaining houses examined derived their water from the Grand 
Junction Company. It left comparatively a smaller umount of resi- 
due, but contained rather an excess of organic matter (3'78 degrees), 
particularly when compared with the amount present, I -92 degrees, in 
November, as detailed in Table III. The only other source of water 
in the district is tliat of wells, one of which, in Broad Street, when 
esnmined, was found lo contain 9206 degrees of impurity or grains 
per gallon, of which 7"8 were due lo organic matter, nitric acid, and 
ammonia; but the organic matter seemed to have but recently reached 
its destination, since from the absence of much nitric acid oxidation 
had but slightly commenced to change its form. It is scarcely pos- 
sible to condemn in too strong terms such a source of supply of water 
as a shidlow well in a great ctty, which chemical and physical ex- 
amination universally proves to be a pool of water deriving its conlcntB 
from the oozings of fluida from cesc^pools and sewers, mixed with run 
water, and holding in solution more or less of all noxious soluble filth 
contained in the soil. That cesspool:^ predominate to a great extent 
in this district was ascertained by inquiry. For notwithstanding the 
large amount of new sewerage lately completed in this locality, and 
executed with great skill, it does not apjicar that the house proprie- 
tors have availed themselves of the advantage thns presented to them 
of improving the sanitary condiliou of their properties by carrying off 
the house refuse into the sewers; since, if 1 am correctly informed, 
only a small per-centage of the houses has any communication with 
the sewers. When, too, drains have been executed, it appears that in 
many instances the original cesspools still I'emain, and it is only the 
overiflow- which passes to the sewers. This is an evil which seema to 
demand searching inquiry, and to be provided against by stringent 
means, otherwise an immense expenditure may be incurred and tident 
wafted in the construction of sewerf, without any adequate advantage 
to the health of the community. The sewage water in Silver Street, 
Golden Square, when examined, was found to hold in suspension 
much organic matter, and to leave a residue by evajxirntion of 88-63 
degrees or grains per gallon, of which 26'88 consisted of organic 
matter. The fluid contents of the sewer in Peter Street gave 
4898 grains of residue per gallon and 48 grains of organic matter, 

* I lutve sJDce bcm infonned by Mr. Mylne. eaglneer of tbe New ItiTer Compiiij, 
tlmt tbig district it supplied fhan tvo soorces, the New Ritit bead, and a well in the 
DortberQ part of tbe metropolia. Their inlermixlure by Inleml comiimnicalioD expt^iu 
Uw variable eon^tioiii of the Soho diitrkt water hi tbe table. 
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while in HiislKind Street it was fmind to yield 586 grains of residue,! 
iDcUidino: 6 04 gmiiis of organic matter. Tlie fluids possessed a most 
abominnbic odour, and decomi)osed or fermented most extensively 
when preserved in close vosaels, sulphuretted hydrogen constituting a 
part of the gaseous eshalationa. It is ncircumstiinco of Bume moment 
thftt during several years cannexion with the Blonhelm Street Dis- 
pensary, to which charity I acted as physician, (and of which I waa 
one of the founders in 1836,i a large number of patients came from 
this locality nffected with epidemics and diseases indicative of a low 
state of cleanliness and civilization. 

U'ater supplied by the Chelsea Compaui/. 
In the district of Chelsea, particularly in the southern part, cholera 
prevailed to some extent. The mortiiUty being fiO per 10,000 in- 
nabitnnt^, a fatality very considerably in excess of the mean (45 per 
10,000) of the western metropolitan districts. Water was collected 
from four houses, in which 12 deaths and seven additional cases of 
cholera had occurred. These waters, which were alt eu[iplied by the 
Chcls«a Water Company, were proved by analysis to have a very high 
standard of impurity, the mean degrees of impnrity being 60*17, 
(Tables V. and IX.', the maximinn impurity being CS'GC, and the 
minimnm 50-4 degrees. The average thus obtained is much above 
the mean of the Sonthwark and Yaiixhall Company's water ; but the 
circumstance that it is deriicd from a more limited scries of data must 
be taken into consideration ; although the fact remains intact that the 
•vemgc impurity of ChcUea Water in cholera houses greatly exceeded 
that on the Surrey side of the River under fimilar circuuistaoccs. 
The mean of organic impurity is also decidedly greater in the Chelsea 
vater, 5-41 de-^rees, than in the Southwnrk water, 4-38 degrees. To 
determine if the impurity of the Chelsea Water remained permanent, 
• Bpcriiuen of water was examined from one of the eamc cholera 
houses, long aflerthe cholera hod disappeared I'nmi the neighbourhood 
(8th December), when it was ascertained to bo 3696 degrees, approxi- 
initing to that of tlic Soulhwark Company, 3872 d.grccs in Sep- 
tember, during the prevalence of the epidemic in the Lomhcth dis- 
trict But tho data siip|ilicd by Tabic I., diagram A., of the variable 
eomposilion of tho Thames water at the sources from which the South- 
vark and the Chelsea ('ompanics are derived, fudiciently attest the 
dependence of the chemical results upon the condition of the tide at 
tfao time during which the water is abstracted from tho river, and 
Ekewitte demonstrate that neither of these waters is always dr.iwa 
when therivct is in ita most favourable sanitary condition. Thegreat 
lEscrcpancy between tho mortality in the Southwark and CheUca dis- 
tricts, notwitlii<tanding the greater impurity of the Chelsea water, 
ibowe that the comUtion of the population in regard to drainage and 
^yMcal conformation, must be regarded as well aa the water iu con- 
nexion with the epidemic. 

Dutrictt tuppUrd hy East London, Kent, and Hampsfead Companies. 
The water supplied by these companica jMJssessed resjMH'tivcly the 
ttowing degrees of impurity, rit, — Ea-t London, 18'3 total degrees 
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of impurity ; organic impurity, 1'97; Kent water, 17 76 total impu- 
rity; 166 orgaoic impurity; llamp^tciid, 24'22 total impurity; 
3*88 organic impurity. The East Ijoodoii alone was taken from 
houses in whicii cholera had occurred. The greater tendency to the 
production of animalcules in the water of open exposed streams or 
canals, places certain springs which are not liable to liiteral infiltra- 
tion of impurities in a more favourable poaiti^in, as far as the pecu- 
liarity of the ingredients is concerned, although they possess the 
disadvantage of exceeding; in total impurity. So far as the water 
could have any influence m the production or propagation of cholera, 
the Hampatead water coutraats favourably witli the East London and 
Kent districts, for while in the Hampstead district the mortality waa 
only 12 per 10,000 in 15 weeks, tliat of the East London in Bow 
and Poplar was 42 per ] 0,000, and that of the Kent a mean of 48 
per 10,000. The greater mortality in the Deptford and Kotherhithe 
districts is probably referable to the low position in reference to the 
river (+4 feet, and below the river level), and to the contamination 
of the air by the noxious exhalations emanating from an imperfect 
drainage. The marshy condition of the river side downwards ia un- 
doubted while the stagnating debris of a lai^c population cannot fail 
to act prejudicially to human life. The influence of want of drain- 
age, and the accumidation of organic fluids, is well illustrated in 
the Plumstead marshes, where stagnating waters, disgusting from their 
noxious odours contain above 102 degrees of impurity, and 20 degrees 
of organic impurity, which is accompanied with nitric acid and 
amnaonia, all symptoms of the presence of putrefying animal matter. 
To form a faint notion of the unhealthy position of those parts of 
London placed heside the river, and beneath its level, we have only 
to imagine a town built on the Plumstead marshes, its subsoil 
thoroughly impregnated with decomposing organic matter, and deriv- 
ing a plentiful accession of additional flltii from the continually in- 
creasing deposition of debris from animal life. 
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Beport on the Chemical Composition of some London and 
Provincial Wells. 



Having taken no inoon^ulGrable share in poiatlng out the objec- 
tiooablc nature of well waters in towna for donicrtic uee, it may he 
premised that my attention waa especially drawn in 1845 lo the 
detection of nitric acid in them and in other waters by Bnron Liobig, 
who hod many yeara previously directed much attention to the buB- 
ject. In 1751 Margraf, of Berlin, had obtained nitric acid in the 
wells of that city, but was unable to detect it in country wells. In 
1825 Licbig confirmed the experiments of the Prussian chemist, 
and traced the origin of the nitric acid to the organic matter of towns. 
Saussure in the beginning of the century detected ammonia in the 
atmos{iIiere, while Diibit obtained it in the distillation of river water 
in 1805. In 1645 I happened to be engaged in exumining many of 
the tributaries of the river Clyde, for the purpose of fixing on a 
proper source of supply for the cily of Glasgow. Professor Licbig, 
who viaitod mc during the period, suggested the propriety of testing 
the waters for nitric acid, but having failed in discovering it in run- 
ning etrenms near their source, on the scale of analysis to wliich I 
waa necessarily confined, I tried for it in the Glnugow well waters 
with completely successful results, and ascertained that nitric acid 
occupied a much more prominent position in the constitution of these 
waters than could have been anticipated from any researches pre- 
viously mnde public on the subject. In 1847 it waa proposed by 
aome parties in Glasgow, from benevolent moti^xs, to sink new wells 
in that city, in order that the working classes might have a plentiful 
nq>p1r of water gratuitously, and a considerable sum of money was 
upon the point of being expended by the Town Council on this 
object. But on the fact^ being laid before them ns to the impurity 
of well waters, the project was s])eedily abandoned. Th'' report 
made lo the Council on the constitution of the wells wa? published 
by them, and drew the attention of other towns to the pieseuce of 
hnman excretions in well waters. Table XV. contains the results 
of the examination of the total degrees of impiiriry of 18 Glasgow 
veils. In some of these the nitric acid amounted to not lesn than 
S*64° and 3"48'' grs. per gallon, while the total impurity ranges from 
SO-fi" to 14'9°. In the beginning of 1850 the corporation of Liver- 
pool requested me to examine the wells of that city, from which the 
whole water supply of the inhabitants waa derived. In the waters of 
•U the 21 wells examined nitric acid was readily detected. Tabic XV. 
likewise affords a view of the total degrees of impurity in these wella. 
In the case of the most impure of the Liverpool wella, which is situ- 
ated at a distance of l,OfiO yards from the River Mersey, the water 
vben I visited it lasted quite brackish and was unfit for drinking, but 
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I vrti.^ RssurcO by the woiknien on the premises in whit-h the well u 
sunk thnt they used it as a bevemge a few years anterior to my visit, 
f hifi and other factd hnvc shown thnt in a pervious soil the remoTol 
of siirfitcc water li-om it by pumpinj; leada to hiteriil permeation 1_ 
the tide to rejihice the water thus withjiiiwn from between the par-^ 
tielee of the soil in which it iias contained: and that in proportion to 
the rapidity with which the well water ia abstracted, so is the influence 
of the tidal current detected in the well waters. It ia almost unne- 
cessary to remark, that when water can be thus proved to penneate a 
■6oil laterally for the distance of 1,000 yards, still less difficulty will be 
itexpericneed in the filtration of noxious fluids from more approximate 
.'Sources of impurity, such as cesspools, &c. ; and it will then be under- 
, Stood that city wells arc, pmclically, reservoirs into which all soluble 
t.euriace nuisiinccs drain. The vanablc nature of the chemical com- 
_ jsition (Table XII.) of London wells, proves that the ingredients of 
lithe same wells at different periods vary to a very considerable extent. 
Thus, Aldgate puni)), in January, was characterized by 49-12° of total 
inpurity, and 13'94°of organic impurity, while in February these 
inumhera were respectively 44"64'' nnd 6'3°. The remarkable impurity 
lOfthe Putney wtlls, ]80'4'' and lOTS" of total impurity, and respec- 
tively 16' nnd 1-1° of organic impurity, is sufficient to indicate the 

iximity of some noxious sources of contamination whieli render . 
die waters imHt for animal consumption. That the use of suchJ 
b fusions of filth by the population is not instantly followed bj^fl 
death, is undoubtcilly the cause of perseverance in much inatten^l 
^OQ to hygienic foresight. But experience must jKjint out to ual 
hat, even reasoning on the tlieoiy of probabilities, a pure beverage 
8 less likely to jirove unhealthy than one which cont^iins in solution ■ 
itlie most naturally disgusting and unwholesome of all matter tog 
Jiuman being?, viz., the excretions from their own bodies. To tin 
lOhemieal physiologist, it is impossible to view the employment ( 
!h bevertiges otherwise than aa an infringement of sanitary lawtU 
i therefore as liable to natural punishment. It has beei 
^'bserved, " that such and such miseries naturally folloic such [ 
" Buch acti')na of imprudence and wilfulness, as well as actions more^ 
" commonly and more distinctly considered as vicious -," and, " that 
' though wemay imagine a constitution of nature in which tliese natural 
' punishments, which arc in fact to follow, woidil follow immediately 
' upon such actions being done, or very soon after, we find, ou th^B 
' contrary, in our world, that they arc often delayed a great wk" 
' BOmetimcs even till long after the actions occasioning them t 
' forgot." (Butler's Analogy, chap, ii.) The terms springs a 
htprinff ttialcrs, by which these filthy infusions are often designated^ 
L teem to modify in some measure Ihelr impurity, by throwing a rusti 
Liialo around them, and assimilating them in language, though in word 
e, to their purer prototypes, which are situated at a distance 
1 liability to noxious impregnation. This would be found to be 
the great obstacle to the success of the attempt to supersede the use 
y£ impure well waters by the more healthy supplies. Voluntary 
f I Tecommendation seems lo have failed in causing tliese sources to be 
[l ftbandoned, and therefore we must look to tlv: more stringent means 
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of shDltinft up waters of such an impure nature, ftud nil other similar 
objectionable arlieles of food, on the score of regard to the health 
of the least protected portion of the comniuDity- It nmet be viewed 
at leaft as a striking coincidence, that the eities of Liverpool and 
Glasgow, in which well waters are verj' extensively employed by the 
population, !ire precisely the localities where cholera has aesumed its 
moat fatal phase ; and it is not probable, when experience points out 
the un acquaintance among the move educated classes with the im- 
purities of human food, that the more illilci-ate elaB:^ ehould cease to 
employ tainted waters so long aa wells are open gratuitously for 
their uae. The legislature would conl'er great benefits on health by 
causing the poor to be freely supplied with water from the purest 
eources bv means of a house rate or some similar provision. 

When Newcastle was lisitcd in 1853 by a remarkably fatal inva- 
BIOQ of cholera, the coincidence of the occurrence of the disease with 
the uee of impure ivater from the liiver Tyne, formed a striking fact 
in the history of the epidemic. The locjd statement which was 
made at the time, that the troops in tlie barracks, who were said to 
be supplied with jmre spring wattr, and were severely attacked by 
cholera, seemed deserving of investigation in its chemical relationa. 
On ihe outbreak of the diacase I examined the water of the river for 
the Board of Health, taken from the point at which it was pumped 
by the AV'ater Company from the Tyne at Elawick two or three 
hours after low water, and found it to be characteiised by 15"662 
degree.* of total impurity, of which 4"b° were due to Riechanieal im- 
purity, S'SS" to organic impurity in solution, the remaining S^S" 
eonsisting of inorganic impurity. The data which have been supplied 
in reference to tlie condition of the River Thames {Table 1. Dia- 
gram A.) arc sufficient to indicate the relative impurity of river 
water influi'uced by town sewage at high and low states of the tide. 
The conMitution of the Tyne is not therefore here represented in ita 
most exceptional condition. On the contrary, reasoning from 
aaot^ogy. wo should infer that it was nearly in its purest fonn. To 
tacertain ivbether the statement made was correct, that the tpring 
leater uied by the miiitjiry was purr, a quantity was sent to me for 
analysis ; upon examination it was foiuid to possess 100*56 degrees of 
inpurity (or grains of foreign matter per gallon), of which 15*052° 
were due to organic impurity, including abundance of nitric acid, 
and So'.'*" of inorganic impurity. It was therefore evident that 
the statement of the water being pure and being sprinff ttater was 
a Eiliacy. and that the so-called spring was merely one of tlioee 
bmiliar wells, or pits as ihpy should be termed, which in towns 
•crve M reservoirs for the drainage of soluble surface filtli. After 
tbo termination of the epidemic at Newcastle, it was observed 
from the returns that diatrhcea. an<I not cholera, was the prevailing 
disorder among the troops ; and this was used as an ai'gunicnt in 
&Totir of the advantiige ui' pure upring water over impure riier water, 
in checking the progress uf the preliminnry synijitons into the more 
ndvanccil litagcD of Asiatic cholera. Although these remains apply 

Eculiarly to slialluw wells, nuich oi^mic matter often accompanies 
•oluiion waters arising from great depths in the form of Artesian 
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wells. A spring of thie description in the neighbourhood of Glas- 
gow, which contaiued 40*fi degrees of impurity or grains of residue 
in the gallon, possessed neariy 2 per cent, of organic matter, which 
was deposited in siich quantities in pipes through which it was con- 
ducted, on rising Irom a sandstone Etra,tum at a depth of above 
1,000 feet, that they speedily became choked up and unfit for use^ 
But the amount of the organic matter vnriea very considerably 
in elmllow wells at different times. The same observation applies 
to the amount of impurity both oi^anic, and inorganic, as is ob- 
servable in Table XV., where the impurity of Glasgow wells ia 
exhibited. Noe, 6 and 7 indicate for the same well in two consecu- 
tive months 58'84'' and 66'2°, and Nos. 13 and 14 likewise another 
well in succeeding months 50'64'' and 4324°. In the Liverpool 
wells, too, where the water has less time to accumulate and concen- 
trate saline matter, in consequence of the town supply being derived 
entirely from them, we observe Noa. 9 and 10, Table XV., that 
Bevington Bush in January contained 4863° of unpurity, and in 
February 45-90°. These results, therefore, agree with the previous 
remarks which have been made in this report as to the valuable 
character of the constitution of the London shallow wells. But these 
conditions of the shallow wells seem to afford a striking contrast with 
the waters of Plumstead and Watford, Noa. 14 and 16, Table XIV., 
derived from fissures in the chalk, which appear to retain a steady 
composition, thus showing that they are not subject to sudden 
mixture with impurities, but that their source is rain-water, which 
permeates slowly and regularly to a great depth, strata which yield 
op to each successive portion of water, as it descends, the same 
soluble ingredients. Thus, I found the "Watford water to contain 
22-4° of impurity, a number identical with that obtained by the 
Commisaioners in 185L This character of stability is one of the 
most important in reference to an article of human consumption, 
since an alteration in the amount or variety of the materials dissolved 
in water must always indicate its connexion with sonic uncertain 
source of supply, and therefore a liability to contamination by 
unknown impurities. Well water derived from a conaidcrable depth 
is usually cool and dear in summer, and it is from these chnractera 
that in London it is chiefly valued. It is obvious that coolness might 
be equally communicated to a pure water by immersing closed 
bottles filled iv-ith it in wells, or by the application, as ciistomarj', of 
ice or cooling refrigerating mixtures. The most impure of all the 
wells which I have examined was No. I (Table XII. 20), from 
Newton, Wisbeach, possessed of 48176° of total, and 496° of organic 
impurity, with 3-2° of mechanical impurity. No. 2 (Table XIL 21), 
from the same locality, had iin impurity of 348*8'', and 21'6° of 
organic impurity, with 9'33° of mechanical impurity. It will be 
observed in these instances that no idea of the total matter in solution 
could have been anticipated from the amount of sediment. And tlie 
same observation applies to a well water from Mill Corner, Hadley, 
(Table XII. 19,) whose mechanical impurity was 3781, and the 
total impurity in solution 83-2°, the organic Impurity being 276°. 



■^ Hardness of London Waters. -^^^ 

The hardness of water, so readily digtisguiehftble when water poe- 
ae-Bsed of that i>ropcrty is aiihjected to friction between the fingers, 
is a character of importance in reference to domestic purposes, The 
property of hardness is most readily apprehended when wo com- 
pare sea or well water with rwn water ; and when hard water, de- 
tected by the sensation communicated to the fingers, is mixed with 
a solution of soap in distilled water added drop by drop, a preci- 
pitate is observed to fall or curdle, which increases, in proportion to 
Um" amount or degree of hardness. When we examine the precipi- 
lat«, which is insoluble in water, it ia found to consist of the acid of 
tlie sonp united with lime and magnesia, previouBly existing in solu- 
tion in the water. After the cessation of precipitation, if we filter 
tlie water we shall find that it no longer produces the harsh sensa- 
tion when rubbed between the fingers, but that the removal of the 
lime and magnesia has dc])rived it of its hardness. One of the resulta 
then, it 18 obvious, of the hiirdness of water, in other words, of the 
presence of earths in solution in water, is to waste the first portions 
of soap which are added to it when hard water is used for the pur- 
poses of washing : and it is likewise evident that, by taking a solu- 
tion of soap of a given strength, and adding it cautiously to a given 
quantity of water, we are in a condition to estimate the hardness of 
the water by the amount of soap solution required to be added before 
the new precipitation or curdling ceases. The relative hardness of 
wster might tiierefore be expressed in niunbei's by the amount of 
soup consumed by each. But as this quantity might be liable to 
some variation, it has been agreed, at the suggestion of Dr. Clark, 
to denote the hardness by tlie amount of lime and magnesia which 
causes the curdling of the soap, and to speak of degrees of hnrdneae, 
each degree of honinese being equivalent to one grain of carbonate of 
lime per gallon present in the water, distilled water being 0°. Table 
XI. ami Diagram D. give the relative hardness of the waters supplied 
by the Metropolitan Companies during the period when the analyses 
iletslled in this report were made. From these it appears, that 
Uk Chelsea water was the hardest, or 184°, and the anomalous 
water supplied by the Now River Company to Soho was the 
aofWat, or !)-6°. The mean hardness of the Metropolitan t'oinpanies' 
waters, omitting the Chelsea Company and the Southwarlc and 
Uam{istead Company, is 13'1°; including the Chelsea and South- 
wark Companies, it is 14'4°. Judging from preceding investiga- 
tions in reference to the hardness of the London waters, it appears 
that they are rather softer in dry weather than after rain, which 
appears to carry down the calcareous sails into the river in those 
dfialrictd where these substances predominate. One great objection 
to the use of hard water by a community, ia the expense incurred in 
using it for washing by the waste of soap sustained in the manner 
already detailed. That ibis is an im[)ortant consideration will be 
rewlily understood if we take the estmiate as correct whicli makea 
the amount of soap consumed in the metropolis annually exceed in 
value half a million sterling, and the washing bills alone upward* of 
five millioOB sterling. The facts which have been mentioned in 
respect to hardness show that a considerable amoimt of this soap 
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due to the earthy salts in tlie water; and that the 
J of the water, or the removal of the enrthy salta before 
_ mg in eontact with the soap, would occasion a material saving in 
E quantity of soap used in ivashing. The difl'erence in the compo- 
sition of water ill its natural state and when softened by the process 
of Dr. Clark, is shown in Tabic XIV., Xos, 14, 15, 16, and 17. 
Plumstead water, derived from the fissures in the chrJk formations 
on the Thames, contains 30-9 grains or degrees of salts or impurity 
per gallon; by eoftenlng, this impurity is reduced to J8'06, or by 
12*84°, which consist of eartliy salts, to which the water owes much 
of its hardness. Water from similar strata at Watford, as derived 
from its natural position, eontains 22'4° of impurity, and when 
softened by Dr. Clark's process, suffers a. diminution iu impurity and 
hardness to 8-03°, or by 14-37°, the matter removed being, as in 
the former case, eartJiy salts, communicating the quality of hardness 
to the water. Table XIV. shows the relative composition of Watford 
and Plumstead waters in their natural and softened states. 

But there is another perhaps even mure serious objection to 
hard waters (when this property depends on calcareous matter) 
which has been urped by the best authorities, that they are pre- 
judicial to the health of persons not in the moat robust health, or 
who have a tendency to the formation of urinary deposits. It has 
been well ascertained that many persons with a predisposition to 
certain diseases are only attacked by such complaints when their diet 
has been of an improper dc-^cription. " Of hundreds of individuals," 
says Dr. Prout, " in whom the oxalic acid dialhcsia prevails, a few 
" only sufi'er from calculus; " but well marked instances have oecured in 
which an oxalate of lime nephritic attack has followed the free use of 
rhubarb, " particularly when the patient has been in the habit at the 
" same time of drinking Aarif water." Again hesays: — "Thequality 
*■" of the water employed is of the utmost importance. Those whose 
" assimilating organs form oxalic acid, and who at the same time 
•' drink water containing lime, are exceedingly liable to get an 
" oxalate of lime calculus. The purest water, therefore, that can be 
" obtained, even distilled water, should in all instances be preferred." 
The occurrence of oxalic acid in the system is by no means rare ; on 
the contrary, it is so frequent that it has been viewed by some, 
although probably erroneously, as by no moans of import in the cate- 
gory of disease. " Hartl and Impure waters," again says Dr. Prout, 
" possess great intluence on urinary diseapies and deposits; an old 
" opinion, of which I am constantly reminded by experience. They 
" operate in various ways, and produce very different eft'ecta on 
" different di-seases and constitutions ; but their general influence 
" in all forms of urjnray deposition is, according to my obBer\ntion, 
" very unfavourable." It is evident that these observations refer to 
the induence of hard waters generally, as well as to their special 
effect ; and I believe the experience of all who have devoted attention 
to the chemical conditions of the system will be found consonant with 
that of Dr. Proui, who is pre-eminently the father of organic che- 
mistry as applied to medicine. 
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Waters supplied to Provixciai. Places affected with 
Choleka. (Table XVII.) 
The waters supplied to provincial localities where cholei-a occurred, 
in Addition to ihoac places already mentiorcd, were found to be 
very impure. The waters of Sandgate are exceedingly hard, and 
vary in composition, being 40'96° or grains of impurity per gallon, 
and the least impure being possessed of 31 ■54° uf impurity. The 
amount of organic matter varied from 5*2° to 3*74''. Three samples 
of wa1«r were examined from Newton Abbott, Bovey Trncey ; one 
waa from " the running brook from Nanowcombe under Woodhouse 
*' before joining the mine water." It contained 1021° of impurity 
and 12-2'' of organic matter. A second specimen, " tiikcn from the 
" mine, consisting of the engine -delivered water from the 40-fathom 
" shaft, and the washing water from the shutos and platforms" 
(mine produces lead, silver, zinc, arsenic, &c.), possessed 63*3' 
of impurity and S'9° of organic matter, A third sample, " taken 
" from the stream at Levaton," had 153'24° of total and 7*84° 
of ot;ganie impurity. No traces of any of the mclals enumerated 
could be detected in any of them. But in the first specimen nume- 
rous and large crystals of Glauber's salt were obtained by evapora- 
tion ; n saline apeiient by no means desirable as an ingredient in the 
food of persons either predisposed or actually under tlie influence of 
tlw premonitory stage of cholera. 

COHi'ABisoN' of the Metkopolitan Water Sipplv with the 
Water uf some otiier Towns. 

In the course of this report acvoral important facta have been 
detailed,' which soem to show that tlie waters supplied for the con- 
siunptiou of the inliabitauls arc not such as the present condition of 
ncdieol science warrants the use of. In order that u eumpuriBoa 
may be instituted between the London waters and tliose of various 
towns and rivers, of which my om'ii observations enable me to 
furnish daLi, Table XVI. and Diagram E. are appended. From the 
facta afforiled by these documents, it will bo observed that the 
Scottish towns are in advance of tlic metropolis in reference to the 
water supply. Glasgow hns long derived its water from the river 
Clyde, winch is possessed of an impurity of y■57^ The portion of the 
inh^itants of the city south of the Clyde was, some years ago, not 
satisfied with using the water of a river which lias served as a drain 
or ecwer to an extensive district of country, and succeeded in bringing 
in a purer water from the adjacent liills, Tliis Gorbals Company's 
water has an impurity of 7'80°. But even this water, although it is 
nearly thri>i> times purer than the Thames Ditton water after rains, 
waa tuit sufhciuntly pure, it was considered, for a large population , 
and it has now been dcdded to bring in the water of the r>>mantio 
Loch Katrine from the borders of the Highlands, with an impurity 
of only 'i" abovo distilled water. lu the diagram E., the inferiority 
of tlic London waters is at once caught by the eye, as they commence 
where the curve rapidly rises. Several of these waters are, no doubt, 
represented here in their most favourable condition, while others, such 
oa the Chelsea walcr, appear in their worst aspect, yet all contract 
toon unfavourably with the earlier portion of the curve. TKftW«.ft 



198 

theory of a pure water is to collect rain water aa aoon after it lias 
iallea on the earth as possible, to etore it, and expoj^e it to the atmo- 
Bpbere, so that it may absorb tur. This is effected most conveniently 
by having recourse to the origin of streams in their progress down the 
hill or mountain side, or, in short, by detaching tlie water firom the 
most convenient and early source of rivers and etreania. In a moun- 
tainous region, aa in the Highlands of Scotland or in Wales, tlie 
dr^age of a lai^c elevated cHstrict is deposited in lakes or natural 
reservoirs, which ought to be studied by the engineer as the types 
of the most perfect ]jossible source of a water supply. The data now 
given exhibit the advantages ohtiuned by procuring water which baa 
traversed the surface of a rock, or soil destitute of much soluble 
matter. The water of Loch Katrine, derived from a draim^e of 
surface consisting of insoluble mica slate rocks, is a striking example 
in point. The river Dee likewise, traversing slaty and granitic soils, 
reaches Aberdeen after a course of upwards of 90 miles with only 
4 degrees of impurity ; while the river Tay, after draining an exten- 
Mve district of alate rocks, approaches the sea at Perth with aa 
impurity rarely exceeding 5'5°. The water brought into the town 
of Stirling with an impurity of 5'29° is derived from hills of con- 
siderable elevation, formed of an indurated greenstone trap. An 
occasional impurity, which might have been wholly prevented in thia 
instance, has been the contamination by the soluble matter of peat 
turned up in the formation of an artificial reservoir. This source of 
taint is, of coarse, avoided when the drainage of a district is received 
in natural reservoirs in the form of lakes, as in the mountainous 

farts of the country, or when considemble expense is incurred 
y the formation of an artificial bed to the reservoir. The im- 
Eurity in such cases is principally oi^anic matter, which, when 
urned, evolves the odour of ignited peat, while the amount of 
saline matter in solution is comparatively insignificant, but, of 
course, varies with the geological formation on which the rain 
water fells. In Table XVI. it will be observed that the rivera 
Tyne, Tweed, and Seine are closely allied in composition, being 
nearly twice as pure as the river Thames at Thames Ditton in 1851, 
and about one-third less impure than the same water in 1854. 
Even the purest wells at Glasgow and Liverpool, which admittedly 
contain portions of sewage, are superior to the Thames water 
destined for tlie supply of a large portion of the metropolis. Yet 
these wells are about to be abandoned by the inhabitants of those 
cities as unfit for human consumption, while the inferior Thames 
water has been only lately fixed on aa a proper source of supply. It 
is impossible to view this circumstance otherwise than as a very 
unfortunate one. 

Sdpeeioh Sources of Supplt for London. 
In consequence of the contamination of the river Thames by 
organic matter, and the resulting tendency to the production of 
animalciiles which I have found in all weathers in the water, even 
when the temperature of the atmosphere had remained under 
the freezing point for some weeks, and the liability to the intro- 
dactioB of foreign matter into the other ^watersj the discovery of 
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ft pare aourcc of supply aceins to be one of the great queatioas of the 
day in relation to the health of the metropolis. To assist in forward- 
ing this importaat object, it seemed moat desirable, not only to be 
able to detect faults, but likewise to be able to afibnl some mode of 
obviatiDg the difficulties pointed out by tbo chemical exam i nation 
exhibited in this report. Through the attention uf S. C. Homershtuo, 
Esq., engineer of the Plimastead Waterworks, I have been enabled 
to moke some analyses of the waters derived from the chalk strata> 
and to examine upon a sufficiently larj^c scale the method of purifying 
Buch water for domestic purposes. The water supplied at the present 
time to the three parishes of Plumstead, Woolwich, and Charlton, by 
the Plumstead Consumers' Pure Water Company, is derived from 
fissures in the chalk by Dieans of a vertical shaft and horizontal adit. 
The water is pumped up from the adit, and is described by the engi- 
neer as being most abundant. The temperature in winter, as taken in 
my presence, was 49-3°, and as it is conveyed from such a distance 
under tlie surface, this is no doubt nearly the mean temperature of the 
water, as well as of the locality. Tlie temperature of the water obtmned 
from a bore terminating at 58i feet below the surface, or 500 feet 
below Trinity datum, is o3'25° F. ; of that from the adit, at about 
115 feel from tlie surface, 49'3°. (Mr. Homersham.) The water, as 
brought to the surface, is beautifully clear, and nearly destitute of 
•ediment ; and if the temperature remains constant at 49'3° through- 
out the year, or even within a decree or two of tliis point, it cannot 
&il to be « cooling and reft^ahmg beTemgc. But what must be 
oonsidertd of the greatest importance is the fact of Jls not being 
Bubject to contamination by oi^anic matters; and even if these 
abonld gain access to the rain water, which is the primary source 
of this deep aqueous deposit, the extent uf percolation through the 
pwous chalk will tend to oxidize the organic matters, and convert 
tbem into new inert forms. The total quantity of impurity in the 
Plumstead chalk water I found to be 309 degrees or gi-ains per 
imperiiU gallon ; uf this S'Ta" were organic matter. The hardness 
of this water I found to be 19-63°, which was due to lHOfi" car- 
bonate of lime, l'45° carbonate of magnesia, and 8'S64° sulphate of 
lime- The carbonate of lime can be removed by Dr. Clark's process, 
and when thus subjected to the purifying influence of lime the 
hardooss becomes only 7-47'', or the water is made about twice U8 
soft as the river Thames is in its natural state. Tht- eoftea- 
ing, however, might be carried a little farther, as I estill found 
nearly half a degree of the residual hardness due to carbonate of 
lime. In Table XIV. the composition of the Plumstead water 
before and after softening is exhibited in Columns 3 and 4. The 
softening process of Dr. Clark is cnnled out at these works in a most 
pnctical and efficient manner, so as to do great credit to the projK)ser 
of the chemical plan, and to the engineer by whom the work baa 
been contrived and is conducted The result of tlie process seenia 
umply to remove chalk from its state of solution and to precipitate 
H in the form of a crystalline powder, which, when dry, sparkles in 
the sun, and under the microscope presents the aspect of minute 
rtiomboiditl crystals. Although there seems no evidence, from the 
OompamtlTe analyses, that any organic matter is removed by the 
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softening process from the natural water^ at least it Is certain that a 
considerable portion of organic matter remains in the softened water^ 
as lias been ascertained by repeated careful trials. Still some 
circumstances have been noticed, in conducting the process on 
the large scale, which seem to render it certain that the ten- 
dency to vegetation in the softened water is either checked 
or entirely destroyed. A reservoir, for example, situated at an 
elevation above the works, when formerly filled with the chalk 
water as pumped from the well, was covered in its bed with 
abundance of green aquatic vegetation ; but since the introduc- 
tion of the softened water into the same reservoir few or no symptoms 
of vegetation are apparent, so that the water is perfectly transparent, 
and permits the clear bottom to be distinctly visible. This preser- 
vative power may be explained by the supposition that the lime and 
vegetable matter have formed a chemical compound, or that sporules 
seem less liable to vegetate in an alkaline state derived from causticity 
than in an acid fluid — an observation which was frequently made, 
and is noticed under the report of the examination of the atmospheres 
during the prevalence of the epidemic. The Plumstead water seems 
well adapted for domestic use. The only drawback is, that the 
hardness still remains at 7^°, even after the application of the soften- 
ing process ; and this is incapable of further reduction, in consequence 
of the lime salt (the cause of the hardness) being in the state of 
a soluble sulphate of limo, which remains unaffected by the addi- 
tion of milk of lime to the water. There seems ground of belief, 
however, that the waters, stored in the chalk formations, vary in 
their relative composition somewhat in different localities. Thus 
the Gravcsend water appears to be capable of undergoing a greater 
amount of softening than that brought to the surface at Plumstead ; 
and there can be little doubt tliat a selection might be made of 
softer descriptions of water, and better adapted for the application of 
the softening process, should proper attention be directed to the 
waters deposited in the chalk strata, which have hitherto received a 
less share of public interest than their importance and value seem to 
demand. The geological observations which have been made on the 
chalk strata appear to indicate that unlimited supplies of water may 
be obtained from these porous deposits, which at. present pass into 
the sea or the river Thames, and require only to be intercepted, as 
they have been at Plumstead, to afford this important beverage, in a 
comparatively pure form, to any amount of population. I am in- 
debted to Mr, Homersham, likewise, for the oj)portunity of being 
able to make an analysis of hard and softened water of a still purer 
description from the chalk of AVatford, a source from which it has 
been proposed to convey the purified water to town in pipes. A 
company was fonned for the purpose ; but, as in many other attempts 
to improve the health of the metropolis, private influence seems to have 
failed. The Watford water (Table XIV. 1 & 2) was found to have a 
total impurity of 22°, and a hardness of 17 '45°. The organic matter 
amounted to 1*4^ When softened by liming, the total impurity is 
found to be 8*030**, and the hardness is reduced to 2-75° or it is 
diminished by 14*7**. Hence we see, that by this purifying process 
w^e are able to obtain a water which, originally of the same degree of im- 




2o: 

purity as Tbanies water, becomes in some measure comparable with 
the water supplied to Gltii>gow, &c. (Tabic XVI., 9. Dinjrram E.) 

These and other sources of supply in the en\-iron8 of the metro- 
polis are well deserving of attention, from the commercial companies 
to whom London is at present indebted for its water supply. 

I have not succeeded in detecting lead in any of the specimeDS of 
water subjected to examination, although some of the waters pos- 
s«s8cd an sclion on lead when experiments were made on a small 
scale in the laboriitory. Thia afforda evidence that, ao far as the 
sielropolitan waters are concerned, the corrosion of lead is not a 
pmctical objection to the employment of pipes and cisterns of that 
metal, although uo doubt it would be prefei-able to dispense with its 
use tf possible. Although sulphuretted hydrogen has not been 
described in this report as entering into the comiwsition of Thames 
water, I obtained abundant evidence of its presence in the river, 
during the construction of the Thames Tunnel, when water from the 
river saturated with that gas made Its way into the tunnel, and 
proved injurious to the worlimen by escaping I'rem Ita solution and 
contaminating the atmosphere. 

Summary. 

The facts communicated in these reports eeem to demonstrate : 

1. That m the waters examined, which were taken from houses 
where deaths had occnrred from cholera, with some exccptiona 
impurity was tlicir characterislic feature; and that it is difficult to 
disconnect this fiict fi-om the propagation of the epidemic. 

2. Thpt Bonie of the metropolitan waters were particularly impure ; 
and tijut even waler derived from the river Thames at the point from 
whii'.h the water of that river is soon to be entirely tnkcu for the 
supply of London, contains matters which show that it is subject to 
eontaminutlon by moat objectionable impurities. 

3. That the water distributed to the metropolis, wlicu compared 
with that of many other towns, stands low in the scale of purity and 
wholesome n ess. 

4. That the slinllow wells of London and of other localities in the 
unmediate neighbourhood of human habitations, being siu'rouudcd 
by matter soaking in from cesspools and surface filth, are liable to 
b« impregnated with surface impurities, and that their closure would 
be a beiicBt to the health of the community. 

' 5. That the waters derivable from the environs of London 
which are not liable tn be contaminated with human excretions 
drmrvc to be thoroughly investigated, not only in theii- chemical 
relations, but likewise as to the possibility of their existing in suffi- 
cient abundance to satisfy the demands of a large population. 

6. That from the rcmarknbly variable chemical character of the 
metropolitan water supply, the frequent periodical examination of 
the waters as distribuied to the houses in London might have a 
beneficial in6ucnce in securing a more agreeable and wholesome form 
of fluid for consumption. 

ROBKUT DCNDA9 TnO.MSOX, M.D. 
St Thoma»'> Ilvipital, 
Januari/ 1625. 
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Tables exhibiting the Chemical Composition of Metbopolitak 

Waters, September to December 1864. 

TABLE I. 

Table exhibiting the Deqbees of Impubit y of the River Thames between 
Yauxhall and Greenwich, each Degree being equal to One Grain 
per Grallon. 



Vauxhall. 



Hungerford. 



London 
Rndg6. 



I. High Water y Sth December 1854. 



GreenwidL 



Mechamcal impurity 


60-50 


64-64 


63-44 


o 


Organic „ 


5-28 


5-80 


4-72 


— 


Inorganic „ 


36-64 


45-24 


45-08 


— 


Total Tmpuritj - 


102-42 


115-68 


113-24 





n. Law Water, 2d September 1854. 



Mechanical Impurity 
Organic „ 
Inorganic „ 


1 

O 1 

10-26 

4-34 

12-54 




16-80 

8-40 

23-64 




3-52 

7-36 

21-20 


o 

3-70 
19-44 
72-54 


Total Impurity - 


27-14 


48-84 


32-08 


95-68 



Thames Deposit alongside the Dreadnought. 

Dec. 1850. March 1850. 

Water .... 9-04 - . 927 

Organic Matter - - - 21*28 - - 15-45 
Silica and Clay - - - 69*68 - - 75-28 



100 



100 
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TABLE n. 

Table exhilntiiig the Dbgbees of Iupubitt of Lahbeth Wateb 

CoMPAMT, or BEsrouE, per Gallon, in Gmns. 



^^ 


Dittewliai 


Cholera 
Cues. 


House. 


Degrees of 
Total Impa- 
rity, or Total 

Besidue, 

per Gallon, 

in Grams. 


Organic 
Matter. 










• 






1864. 




Lambeth District 


o 




•1 


Sept 5 


1 


66, Wootten Street - 


13-72 




2 


99 


1 


111, Cornwall Road - 


1303 




8 


»» 


1 


107, Cornwall Road - 


13- 




4 


»> 


1 


17, Commercial Road 


13-07 




5 


99 





126, Waterloo Road - 

Mean - 
St.Petei'sy Walworth. 


14-16 






13*39 








o 


6 


Sept 16 


1 


22, Carter Street - 


12-78 


1-44 


7 


99 


2 


4, Little King Street, Kent 
Road - - - - 


13*78 


1-46 


8 


» 


2 


7, Monmouth Place - 


12-38 


106 


9 


>» 


3 


1, Bedford Court - 


12 12 


1T4 


10 


Nov. 10 


2 


21, Bolingbroke Row 

Mean - 

126, Waterloo Road - 


15-74 


1-46 




13-36 


1-48 


11 


17-49 


1-86 


12 


Sept 8 




Ditto ditto 

Mean - 
Thames Ditton 


17-40 


1'40 


18 


17-44 


1*88 




15-76 





* Water in dstems is tcmnd to deposit carbonate of lime. 
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TABLE III. 



Table exhibiting the Degrees of Impurity in Grand Junction Water, 
each Degree equal to One Grain per Gallon. 



— 


Date 

when 

taken. 


Cholera. 


House. 


Degree of 

Total 
Impurity. 


Organic 
Matter. 


1 


1854. 
Sept. 9 


•3 


3, South Row, Soho - 


o 

13-04 


o 

3-56 


2 


yy 


3 


5, South Row, Soho 


15-34 


4-46 


3 


» 


2 


14, Cambridge Street, Soho 


16-10 


3-82 


4 


» 


4 


13, Marshall Street, Soho - 


13-36 


304 


5 


Nov. 10 


3 


39, Broad Street, Soho - 

Mean - 
5, South Row, Soho - 


14-46 


4-00 




14-46 


3-78 


6 


17-98 


1*88 


7 


» 




Ditto ditto - 
Mean - 


17-92 


1-92 




17-95 


1-90 



TABLE III*. 

Table exhibiting the Degrees of Impurity in West Middlesex 

Water. 



— 


Date 
when 
taken. 


Cholera. 


House. 


Deprees of 

Total 
Impurity. 


Organic 
Matter. 


1 

2 


1854. 
Sept. 

Nov. 16 


- 


77, Upper Berkeley Street 
St John's Wood - 

Mean - 


o 

19 04 
18-97 


o 

1-78 
2 08 




19'00 


1-93 



Tablx exhibiting Degrees of Impckitt in SorrHWAiiK akd Vaoxhall 
Watek, each Degree equal to One Grain per GiiUoti. 





when 
lakeo. 


Cholew. 


ir.jtsz. 


DonrpMof 
Impurity. 




~ 


Cues. 


ItellhS- 


Matter. 


i 

3 

4 
5 


1854. 
Sept. 5 

Sept. 16 

Aa-. 31 

Nov. 3 

„ 16 

1855." 
MHr. 13 
April 1.; 

a; 


7 


2 
1 
2 
I 

1 

2 
2 

2 

2 
2 


Lambetii District. 
13], Waterloo Road - 
154. Waterloo Uoad- 

29, ■Wootton Street - 
15, Eaton Street 
4!, Urad Street 

Mean 
St. Peter's, tValworth. 
10, Berkeley Terrace 
25, BoHiigbroke Row 

Mean 

Flora Cottage, Blue An- 1 
chorRoad - - -J 
Cottage Row - 
9, I'rosiHcl Row 

Mean 

Si. Thomas's Hospital 

Laboratory - 

Cab Stanil ... 

Laboratory - - . 

Mean - - 

Lnboratory ... 
Cab Stand 
Dillo 

Mean 

Lnboratory 
Cab Slan.l - 

Oapham. 

Main PiiiP 

\Vand=w..rlh Rnii.l, 12, \ 
Neptune Street - J 


39-64 
40-83 
39-25 
39-69 

34-18 


5-51 

3-63 
4-78 
3-57 




38-72 


4-.'J8 


6 

7 


46-76 
50-62 


4-26 

4-38 




48-69 


4-32 


8 

9 
10 


34-72 
45-24 
72-66 

50-87 


3-72 
3-32 
4-80 

3-64 


11 
12 
13 


5604 

4r78 
41-80 


4 -.50 
3-64 
4-19 




41-79 


3-91 


14 
IS 
16 


22-50 
23-80 
23-40 


2 -82 
4-00 
2-16 




23-23 


2-99 


17 
18 

IS 
19 


32-20 
41. S8 

54-44 

es-92 


1-86 
4.68 

6-26 
5-20 



a bavc been added li 



e the Tepon «m dnvo up. 
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TABLE V. 

Table exhibiting the Dborebs of IicpinaTT in Chblsba Watbr, 
each Degree eqnal to One Grain per Gallon. 





Date 
when 
taken. 


Cholera. 


House. 


Total 

Imparity 

or Total 

Residue, 

in Degrees 

or Grains. 


Organic 




Addi- 
tional 
Cases. 


Deaths. 


Matter. 


1 

2 
3 

4 


1854. 
Sept. 27 

99 99 
99 >9 

99 99 

Dec. 8 


2 
6 

4 


2 
2 

1 

2 


53, Queen's Road West 
27, Lawrence Street - 
3, Heatley's Buildings, 1 
Manor Street - j 
5, Lawrence Street 

Mean 
3, Heatle/s Buildings, 1 
Manor Street - / 


o 

60-34 
64-30 

50-40 

65-66 


o 

4-96 
5-90 

5-30 

5-50 


5 


6017 
36-96 


5-41 



TABLE VL 

Table exhibiting the Degrees of Impurity in New River Water 

Company, or Residue per Gallon in Grains. 





Date 


Cholera. 




Degrees of 
Total 






when 
taken. 






House. 


-Impurity, 

orTotal 

Residue, in 


Oxganic 
Matter. 


""" 


Addi- 








tional 
Cases. 


Deaths. 




Grains per 
Gallon. 






1854. 






Soho District 


o 


o 


1 


Sept. 9 


3 




3, Broad Street - 


33-84 




2 


99 99 


3 


2 


10, Portland Mews, l 
Portland Street J " 


27 04 














3 




5 


2 


5, Berwick Street 


30 10 


2-46 


4 




8 


8 


9, Hopkins Street 


33-26 


2- 


5 




3 


2 


11, Hopkins Street 


34-94 


2-02 


6 




6 




23, Peter Street 


22 14 


1-6 


7 




6 




9, Broad Street - 
Mean 


19-18 






28-64 


2-02 


8 


Nov. 10 






9, Hopkins Street 
New River Head, 


35 05 


1-98 


1 


Oct. 7 






Sadler's Wells Theatre 


16-32 


1-27 




99 99 






99 »> » 


15-75 


1-76 


2 


Nov. 10 






99 99 » 

Mean 


20-78 


2-33 




17-62 


1-78 


3 


Oct. 4 






Bayley's Yard, Allen 1 
Street, Clcrkenwell -j 


17-22 


1-46 
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TABLE Vn. 

Tabub exhibiting the Dkobebs of Iufubitt in East London Watbb 

(mjspakj, Besidue per Gallon in Grains. 



— 


Date 
when 
taken. 


Cholera. 


House. 


Totallmpurity 

or Total 

Besidue, in 

Degrees or 

Grains. 


Organic 
Matter. 


1 

2 
3 

4 
5 
6 


1854. 
Oct. 7 

>» 99 
9* «> 

1855. 
Jan. 


m 


Canal, Lea Bridge 

J> 99 

4, Allen's Cottages, Park 1 
Place, Bow - - j 

>» » » 
25, Willis Street, Bow - 

j> >i jj 

Mean 
Brunswick St., Blackwall 


o 

18-62 
1900 

17-74 

17-02 
18-44 

18-98 


o 

1-62 
1-60 

2-20 
2-48 




18-30 


1-97 


7 


19-60 


1-60 



TABLE VnL 
Table exhibiting the Degrees of Impurity in Kent Water. 



— 


Date 

when 

taken. 


House. 


Impurity ; 

Total Residue 

in Degrees or 

Grains. 


Organic 
Matter. 


1 

2 
3 


1854. 
Sept. 30 

» 99 


From Tap at Works - - - 

From Filter at Works 

97, New Street, Deptford - 

Mean 


o 

21 10 
1716 
lo02 


o 

2-80 
1-72 
1-48 




17-76 
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TABLE VIII*. 
Table exhibiting the Degrees of Impurity in IIampstead Water. 



— 


Date 
when 
taken. 


House. 


Impurity ; 

Total Rcs'idue 

in Degrees 

or Grains. 


Organic 
flatter. 


1 


1854. 
Sept. 


— 


O 

24-22 


o 

3-88 
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TABLE IX. 

Table exliibiting the Composition of Thames Waters in Grains per 

Gallon as found by Analysis. 





I. 


11. 


III. 


IV. 


V. 




Lambeth 

Company, 

supplied at 

Thames 

Ditton. 


Grand 

Junction 

Company, 

supplied at 

Brentford. 


West 

Middlesex 

Company, 

supplied at 

Barnes. 


Chelsea 
Company, 
supplied at 
Vanxhnll. 


Southwark 

and 
Vauxhall 
Company. 


Organic Matter - 


1-390 


1-920 


2-080 


5^410 


3-560 


Silica - - - - 


•350 


•090 


•520 


1-511 


•240 


Sesquioxide of Iron,^ 
Alumina, and Phos- > 
phates - - - J 


•215 


•730 


•460 


•639 


•460 


Insoluble Lime - 


5-680 


4*967 


5^555 


5-348 


5-992 


Soluble Lime 


•944 


•975 


•868 


2-649 


2-374 


Insoluble Magnesia 


•281 


•343 


•342 


•209 


•238 


Soluble Magnesia - 


•260 


•228 


•157 


1-283 


•886 


Sodium - - - 


•379 


•372 


•643 


11-708- 


5967 


Potassium - - - 


•328 


•249 


•259 


1^304 


1086 


Chlorine - - , 


r020 


-980 


1-160 


19-554 


12-160 


Sulphuric Acid - 


1-599 


1-647 


1-504 


6-043 


2-980 


Carbonic Acid - 


9 -550 


8-560 


9^106 


8-862 


9-941 


Nitric Acid - - - 


— 


— 


— 




•050 


Ammonia - - • 


•023 




— 


— 


•297 



1. Lambeth Company, Sample taken from cistern, 126, Waterloo Road, 
10th November 1854. 

2. Grand Junction Company. Sample from cistern, 5, South Row, 
Golden Square, 10th November 1854. 

3. West Middlesex Company. Cistern, 11, Marlborough Hill, St. John's 
Wood, 16th November 1854. 

4. Ch^lsftt Company, Mixed Salts from 53, Queen's Road, 27, and 5, 
Lawrence Street, 3, Heatley's Buildings, from cisterns. 

5. Southwark and Vauxhall, From the Stand pipe opposite St. 
Thomas's Hospital, 3d November 1854. 

The terms insoluble and soluble refer to the chemical characters of the 
residue by evaporation. 
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TABLE IX.* 

Table exhibiting the Composition of Tua&ies Waters, in Grains per 
Gallon, calculated from the preceding Table. 





L 


U. 


III. 


IV. 


V. 




Lambeth 
Company. 


Grand 
Junction 
Company. 


West 
Middlesex 
Company 


Chelsea 
Company. 


Southwark 

and 
Vauxhall 
Company. 


Organic Matter - 


1-390 


1920 


2^080 


5-410 


3-560 


Silica 


•350 


•090 


•520 


1-511 


•240 


Sesquioxide of Iron,1 
JJumina, and Phos- > 
phates. - - - J 


•215 


•730 


•460 


•639 


•460 


Carbonate of Limo 


10144 


8-870 


9-919 


9-550 


10-700 


Snlphateof lime - 


2- 149 


2-368 


2109 


6-432 


3-179 


Chloride of Calcium - 




— 




— 


2-108 


Nitrate of Lime - 


trace 


trace 


trace 


trace 


•076 


Carbonate of Magnesia 


0-592 


0-720 


•720 


• 438 


0-500 


Sulphate of Magnesia - 




— 


— 


1 • 390 


— 


Chloride of Magnesium 


•617 


-542 


•360 


1-947 


2101 


Sulphate of Potash 


•730 


-553 


•577 


2-903 


2-413 


Chloride of Sodium 


•966 


•947 


1-637 


29 • 797 


16-001 


Total - 


17^153 


16-740 


18-443 

1 


60-017 


40-564 


Residue by Evaporation 


17-440 


16-920 


18-970 , 

1 


60-170 


41-760 


Carbonate of Ammonia 


•064 






— 


-840 
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TABLE X. 

Table exhibiting the Composition of the New Riyeb, East London, 
and Kent Companies' Waters, as found bj Analysis, in Grains per 
Gallon. 



Organic Matter - 

Silica - - - 

Sesquioxide of Iron 
Alumina, and Phos 
phates - 

Insoluble Lime - 

Soluble Lime 

Insoluble Magnesia 

Soluble Magnesia 

Sodium 

Potassium - 

Chlorine 

Sulphuric Acid - 

Carbonic Acid 

Nitric Acid - 

Ammonia - 



n,1 

■7 



VL 

New River, 

New BiYer 

Head. 



2-330 
•180 



400 



6-712 
•918 
•407 



trace 







1 



1 



925 
320 
430 
393 



ir442 



trace 



traro 



VIL 

New River 

ConpAn^, 

supplied to 

Soho. 



VUI. 



East London. 



1-980 
•780 



210 



3-967 
•627 
-565 
trace 
9-951 
•569 
4-740 
6015 
11-554 
trace 
trace 



1-940 
•320 

•520 

6-718 

•449 

•354 

-100 

•442 

•307 

-860 

•841 

11-336 

trace 

trace 



IX. 

Kent 
Companj. 



1-480 
-420 

•130 

5-342 

1-2&4 

•100 

•400 

•343 

-518 

1-240 

2-344 

8-616 

trace 

trace 



6. The analysis here given is of a mixed salt from the open conduit at 
Sadler's Wells, and of water from the reservoir. 

7. The water was taken from the cistern at 9, Hopkins Street. 

8. The East London salts were obtained fix^m waters mixed from 
cholera houses enumerated in Table VII., and from the New Canal at 
Lea Bridge. 

9. Kent Company. This sample was a mixed one, as mentioned in 
Table VIIL 
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TABLE X. * 

Tadle exhibiting the Composition of the New River, East London, 
and Kent Companies' Waters, as calculated from the preceding 
Tables, in Grains per Gallon. 





VI. 


VII. 


vni. 


IX. 




New River 


New River 








Company, 


Company, 


East London 


Kent 




New River 


supplied to 


Company. 


Company. 




Head. 


Soho. 






Organic Matter - 


2-330 


1-980 


1-940 


1480 


SiUca - - - - 


•180 


•780 


-320 


•420 


Sesquioxide of Iron, ^ 










Alumina, and Phos- > 


•400 


'210 


•520 


-130 


phates - - - J 










Carbonate of Lime 


11-985 


7 085 


11-997 


9-540 


Sulphate of Lime - 


1-812 


1-523 


•897 


3-085 


Chloride of Calcium 




.— 


— 


.- 


Nitrate of Lime - 


trace 


trace 


trace 


trace 


C*arbonate of Magnesia - 


•855 


1-185 


•743 


•210 


Carbonate of Soda 


trace 


4-909 




•— 


Sulphate of Maignesia - 


trace 


trace 


trace 


trace 


Chloride of Magnesium 


trace 




•237 


•949 


Sulphate of Potash 


•712 


1-266 


•682 


1-153 


Sulpliato of Soda - 


— . 


8-051 


— 


^-m 


Chloride of Sodium 


2-355 


7-807 


1-125 


-874 


Total - 


20*629 


34-796 


18-461 


17-841 


Residue by Evaporation 

1 


20-780 


35- 050 


18-300 


17-760 



Table XL 

Table exhibiting: the Deurees of Hardness of Metropolitan 

Waters. 

JUach Degree et/ttal to One Grain of Carbonate of Lime per Gallon, 



Lnmboth Company . - - 

Now River Company (New Kiver Ilcntl) - 

Grand Junction Qnnpany - - - 
Kent Company 

East London Company - - - 
West Middhr^cx Company 

New Kiver Company (sni)pliod to Soho) - 
S<mthwnrk and Vauxhail Company - 

Chelsea Company - - - - 

O 2 



13*2 
140 
126 
12*2 
142 
128 
96 
18'2 
18'4 
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TABLE X. 

Table exhibiting the Composition of the New Riyeb, East London, 
and Kent Companies' Waters, as found bj Analjsis, in Grains per 
Gallon. 



Organic Matter - 

Silica - - - 

Sesquioxide of Iron 
Alumina, and Phos 
phates - 

Insoluble Lime - 

Soluble Lime 

Ldsoluble Magnesia 

Soluble Magnesia 

Sodium 

Potassium - 

Chlorine 

Sulphuric Acid - 

Carbonic Acid 

Nitric Acid - 

Ammonia - 



■7 



VL 

New River, 

New BiYer 

Head. 



2-330 
•180 



400 



6-712 
•918 
•407 
trace 
0-925 
•320 
1*430 
1-393 
11-442 
trace 
trace 



VIL 

New River 

Company, 

supplied to 

Soho. 



1-980 
•780 



210 



3-967 
•627 
•565 
trace 
9-951 
•569 
4-740 
6015 
11-554 
trace 
trace 



VUL 



East London. 



1-940 
-320 

•520 

6-718 

•449 

•354 

-100 

•442 

•307 

-860 

•841 

11-336 

trace 

trace 



IX. 

Kent 
Companj. 



1480 
•420 

•130 

5-342 

1-254 

•100 

•400 

•343 

•518 

1-240 

2-344 

8-616 

trace 

trace 



6. The analysis here given is of a mixed salt from the open conduit at 
Sadler's Wells, and of water from the reservoir. 

7. Tlie water was taken from the cistern at 9, Hopkins Street. 

8. The East London salts were obtained fi*(>ni waters mixed from 
cholera houses enumerated in Table VIL, and from the New Canal at 
Lea Bridge. 

9. Kent Company. This sample was a mixed one, as mentioned in 
Table VIIL 
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TABLE X. * 

Table exhibiting the Composition' of tho Xkw River, East London, 
and Kent Companies' Waters, as calculated from the preceding 
Tables, in Grains per Gallon. 



n,^ 



Organic Matter - 
Silica - - - 
Sesqiiioxido of Iron, 

Alumina, and Phos 

phates - 
Carbonate of Lime 
Sulphate of Lime - 
Chloride of Calcium 
Nitrate of Lime - 
Carbonate of Ma^rnesia - 
Carbonate of Soda 
Sulphate of Magnesia - 
Chloride of Magnesium 
Sulphate of Potnsh 
Sulphate of Soda - 
Chloride of So<lium 



Total - 






Residue by Evaporation 



VI. 

New River 

Company, 

New River 

Head. 



2-330 
•180 

•400 

ir98o 
1-812 

trace 
-855 
trace 
trace 
trace 
•712 

2 - 355 



20 '(529 
20 • 780 



VII. 

New River 

Company, 

supplied to 

Soho. 



1-980 
•780 

'210 

7 085 
1-523 

trace 
ri85 
4-909 
trace 

l-2(>(> 
S051 
7-807 



34-796 
35- 050 



VIII. 

East London 
Company. 



1-940 
-320 

-520 

11-997 
-897 

trace 
-743 

trace 
-237 
•682 

1125 



18-461 
18-300 



IX. 

Kent 
Company. 



1-480 
•420 

•130 

9-540 
3-085 

trace 
•210 

trace 

•949 
1-153 

-874 



17-841 
17-760 



Tadle XL 

Table exhibiting* the Decirees of ILvudness of ^Metropolitan 

Waters. 

Eavh Degree vtpial to One Crn'm of Carbonate of Lime per Gallon. 






Lninheth Company 

New River Coiiipniiy (Xew Hiver Head) 
(ji rami •) unction Company - - - 

Kent Conqmny 

Kast London CtJnipnny - - - 

Wcfft MiddlrFCx Company 
New Kivcr Conipany (supplied to Soho) - 
Sonthwark and Vauxhall Company - 
Chelsea Companv - - - - 

O 2 



13 2 
140 
12 G 
12 '2 
14*2 
12'H 
9*6 
182 
18*4 



I 
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Table XIL 

Table exhibiting the Degeees or Gbaixs per <ialloD of Iscpueitt of 

Jjosdos Well*. 

DisiiOtd waien 0'. 



1 








To(a] 










Date. 


^•itiutxm. 


ImporitT 

inl>ep>e%> 

ortou] 

RcskiDe 
in Gninsc 


Xitric 
Acid. 


Mechanic^ 
Impantf. 


1. 


JaD. 


18, 1834 


Aldgate pnmp 


49- 12 


13*94 


c 


2. 


Feb. 


18o4 . 


Ditto - - - 


44-64 


630 




3. 


Mar. 


]8oo - 


St. Thoma^V pump 


8970 


10-40 




4. 


Maj 


15, 1854 


CamberwcU 


62-67 


10-69 




5. 


Nov. 


25, 18-54 


IHtto - - - 


48-72 


7-26 




& 


Julj 


20, 1854 


Blackbeath - 


28-00 






7. 


Sept. 


1854 - 


Broad-street, Sobo- 


92-06 


780 




%. 


» 


>» 


, Buckingham Pulace 
well - 


59-00 


8-08 


1 
1 


9. 


>» 


n " 


; Cliaring-cro55 Arte- 
sian well, supplied 
at Buckingham 
Pabuxj 


56-04 


2-12 


• 
■ 

1 


10. 


^ • 


- 


Putnev, Cock's- 
; buildings - 


180-40 


16-00 


• 

1 


11. 


- 


- 


„ Price's-follj - 


101-30 


14-00 




12. 


- 


- 


„ Stratford-grove 


67-20 


14-80 





PROVIXCLA.L Wells. 



12» 


Jan. 1854 


- 


Newcastle Militarv 












well - 


100-5> 


i5*a>2 




13. 


Sept. 1854 


- " Bras ted, Kent 


54*10 , 


S*300 


1*5 


14. 


Oct. 21, 1854 ! Plurastead, hard (in 












chalk) 


.30-90 


2*720 




15. 


9» 9» 


- , „ softened - 


IS'OG 


2*800 




16. 


Nov. 1854 


Watford, hard (in 












chalk) 


22*40 • 


1-400 




17. 


n 99 


- 


„ softened - 


8 03 


r42() 




18. 


- 


- 


Nottingham - 


42*24 


3*200 


101*87 


19. 


- 


- 


Hadley, Mi 11 -corner 


. 8320 


27*600 


37-81 


20. 


- 


- 


Newton, Wisbeach, 




■ 
1 










„ No. 1 


481*76 


49*600 


3-20 


21. 


• * 


" 


„ No. 2 


348*80 


21*600 ; 


9-33 
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Table XII L 



I 



Organic matter, nit no acid, 
ammonia - - - 

Silica- - - - - 

Sesqui-oxide of iron, alumina, ) 
and pliosphato of limo - j 

Carbonate of lime 

Sulphate of lime ... 

Chloride of calcium 

Carbonate of magnesia 

Chloride of magnesium 

Sulphate of potash 

Carbonate of soda 

Chloride of sodium 

Total - - 
l^iduc by evaporation 



Well at Caniberwell. 



May 15, 1854. Nov. 25, 1854. 



12-900 



•2oO 

3-710 
2o • 899 

•097 

G-104 

13 -8^:0 



G2'840 
G2-690 



7*2()0 



•320 

•ISO 

7^080 
12^7o8 
3*424 
r380 
4-749 
4-202 

rii3 

6-134 



48-600 
48-720 



Well in 

Broad -street 

Sohoy 

Sep. 9. 1854. 

7-800 

•539 

•944 

13*926 

11-874 

14-928 

r618 

7 '550 

14-883 

5-233 

12 070 



91-555 
92*060 



Taijle XIV. 

T.\ULE exhibitiii;r tlie CV>mio.-itk>x of tlic Watfokd and Ploistkad 
CliALK Watf.ks in their natural Staitr, and when softened bj 
Dr. Clark's Pro<*e.->;. 



Organic matter 

Silica -.-... 

Alumina, >e>qui-oxi<h' a? iron. \ 
and phosphate of lime - - ) 
Carbonate of lime 
Sulphate of lime 
Nitrate of lime - - - 

Carbonate of ningn4*>ia 
Sulphate of i>otash ... 
Sulphate of soda ... 
Chloride of sodium - - . 



1. 
Wutford. 



o 



3. 



4. 



Watfoixl. riunistoud.: Pluiustvad. 



Hani 
Watt:r. 



r4()o 

•480 

I 

•240 . 
15-280 ' 

r5j)i) ' 

•870 
•5(>9 



Sujlnictl 
WitUr. 

1 • 420 
•680 

•120 



I 



rio3 



Total per gallon 
Residoo by evaporation 
HardneM 



- . 21*968 

- 22-400 
17*45 



■*■■ 



Hani 
Watn. 



2*720 ' 
•720 

•340 

11*406 
8*864 




Sofhi>€d 
Uatcr. 

2*800 

•720 

•280 

•400 
8*976 

*400 

•284 

1*445 

3064 

18*369 

]8^280 

7*47 
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Table XV. 

Table exhibiting the Impurity of Provincial Well Waters expressed 

in Degrees or Grains per Gallon. 



1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 



1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 



June 1847 
Feb. 1848 

» » 
Jan. 1848 

Feb. 1848 

March 1848 
Feb. 1848 
June 1847 
Feb. 1848 
June 1847 

Feb. 1848 
March 1848 
June 1847 



99 
99 






Jan. 19, 1850 



99 
9> 
99 
99 



99 
99 
99 
39 
99 



Jan.21,'i850 

Feb. 14,' 1850 
Jan. 21, 1850 



Glasgow Wells. 

Stirling-square - - - - 

St. David's 

Bridge -gate 

Orr-street ------ 

Cheapside - . - - - 
Cannon-street ----- 

Ditto 

Wilson-street West - - - - 
George-street - - - - - 
Cochrane-street - - - - - 
Union-street - - « - - 
St. Vincent-street - - - - - 
Norfolk-street- - - - - 

Ditto 

Glassford-street - - - - 
Infirmary Well - - - - - 

Lady Well 

Arn's Well (Green) - - - - 

Liverpool Wells. 

Vauxh all-road (1050 yds. from river)* 
Batchelor-street (760 do) - - - 
Crone's Sugar Refinery - - - 
Barton's Tan-yard - - - - 
Smithfield (800 yards from river) 

Steele's Soapwork 

Gregson's Sawmills - - - - 
Holmes's, Benson-street - - - 
Bevington Bush - - - - 

Ditto 

Copperas -hill - - - - - 
Hotham-street .. - - - 

Windsor Station - - - - - 

The Park 

Edgehill 

Soho 

Bootle - ... - ^ 

Ditto 

Windsor Well 

Water-street - - - - - 
Green-lane -.---- 



Total Residue 

in Degrees or 

Grains. 



99-5 

83"3 

84-4 

79'8 

71-9 

58*84 

66'20 

64-20 

57*90 

51*80 

52-90 

51 '60 

50-64 

43-24 

40-00 

25-60 

17 '73 

14-9 



417-02 

299*45 

228-48 

237-90 

226-25 

113-68 

107-91 

51-01 

48-63 

55-90 

31-60 

29-60 

25*50 

22-95 

22-29 

22-30 

19-40 

18-90 

17-96 

17-80 

13-80 



* The distances supplied by James Newlands, Esq., C. E. 
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Table XVI. 

Table exhibiting the Degrees of Imtubity 
Supply of Towns in England, Scotland, 
equal to One Grain per Gallon. 



1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 



Distilled water 

Loeh KatHne 

Dec^ Aberdeen 

Tay, Perth 

Stirling 

Dumfries . . - 

Paisley 

Gorbals 

Leven 

Clyde 

Tyne, Newcastle 

Tweed, Coldstream 

Seine, Paris 

Liverpool Well (purest) 

Glasgow Well (ditto) 

Kilmarnock 

Thames Ditton (1854) 

„ (1851) - 
Swindon 

Glasgow Well (most impure) 
Liferpool Well (ditto) 



in Waters used for the 
&c. ; each Degree being 

o 

0' 

2" 

4- 

5-5 

5*29 

6-96 

7*59 

7*80 

8*60 

9"57 

- 11-16 

- 11-66 
. 11-78 

- 13*80 
. 15-00 

- 15-22 

- 15-52 

- 21-33 

- 17-51 

- 9600 

- 417-02 



Table XVII. 

Table of the Impurities in Waters supplied to some Provincial Places 

in Grains or Degrees per Gallon. 





Brook 
Mine - 


Total Degrees 

of Impurity, 

or Grains 

per QalloD. 


Degrees 
of 




Organic 
Imporitj. 


1. Bovey Tracy, Newton Abbott - 

2. Ditto - - . - 


102-1 
63-3 


1220 
8-90 


8. DHto - - - - 


Stream 


153-24 


7-84 


4. Sandgate — ^Bellevue House 


. 


40-96 


5-20 


5. Ditto Beservoir 


- 


31-54 


4-00 


6. Ditto Mr. George's house 


" ~ 


31-64 


3-74 
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No. VIIL 



Beport on the Microscopical Examination of different Waters 
(principally those used in the Metropolis) during the Cholera- 
Epidemic of 1845. By Dr. Hassall. 
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INTRODUCTORY KEMARKS. 

Before proceeding to enumerate the different kinds of living or- 
ganic productions, discovered by iiienns of the microscope, in the 
varioua luunplea of water subjected lo examinatjon, it will be well to 
ioqaire tlic meaning and dignificatiun wliicb attacli to llicir presence 
in certain wntcrs. We s-liall tlicu be in h position to appreciate 
the nature and purport of the re3\ilt3 arising out of the eereral 
exuminations. 

Water consists of hydrogen and oxygen, cbenncnlly coinbiiiecl in a 
definite proportion; of these two elements water of all kinds conusta, 
and whatever matters arc contained in it besides these have 
nothing to do with its composition, and are really cxtranconti. 

Bnt water, like all other eiibstancc^, is endowed with certain 
physical properties ; and among-t them ia the jxiwer of absorbing any 
gases with wliich it may hnppon lo be in contact Now. as nearly 
all water is more or less freely exposed to the ntmocphrrc, fhe gases 
of which the latter is formed, viz. oxygen and nitrogen, are nearly 
nlwaya present in water, in greater or lees proportion?, boeidcs carbonic 
acid giis also derived from tlie air ihrongb which it is diffused. 

Chemieally pure water then eonsiete of oxygen and liydrogen in 
combinalinn, holding in eolnlion, when exposed to the air, the elements 
of which this i^ comiwsed. Should the atmosphere itself contain 
other gascB, a proportion of tlie>e will likewise be taken up by the 
water, and hence results one kind of impurily, viz. that arising from 
the imbihilion of one or more hurtful giu^ies. 

The gieatcdt and most important coutaminatlon lo which water is 
prone is that by organic matier. This may exist in water in several 
forms and states; it may be either dead or living, vegetable or 
animal, solid or fluid, and it may be present iti water in all these 
different forms and stales. 

Now organic matter has a chemical constitution wholly distinct 
from that of water, its great distinguishing characteristic being that 
it contains nitrogen, which is greater in amount in animal than in 
v^etable productions, Xo constituents enter into the composition 
of chenjicnily pure ivatcr, out of which living organic productions can 
be developed, or if developed, sustained. The presence of these utfords 
eridences of contamination with nitrogenous matter, and they arc to 
be regarded as a «gn of impurity. Since the majority of organic 
productions are nourished by iml>ibition, their existence in water im- 
|>lie9 the presence of organic matter in a ilnid state, enpablc of being 
abaorbed into their systems, and of sustaining tlicm. Some of the 
higher forms of infusoria have, however, stomachs, and feed Dpon 
wild organic matter, cither living or dead. 

If these premises arc correct, as they unfjucstionably are, we repeat 
that the presence of organic matter in water, whether in lltf 
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state or solid, and dead or living, animal or vegetable, and especially 
living animalcules in water, are to be regarded as undoubted proofs 
of contamination or impurity. 

When vegetable productions abound in water, they indicate a 
positive degree of impurity ; but when animalculae abound, a higher 
degree of impurity is indicated, because these contain a much larger 
proportion of nitrogenized matter. 

But the absence of organic productions, including infusoria, does 
not afford a certain proof of the purity of any water, because the 
concurrence of other conditions is necessary for the development of 
organic life, viz. more or less air, light, and warmth. For the 
development of some productions these agents must all have free 
access to the water ; for others a limited supply of them only is neces- 
sary, while the existence of others is compatible with the admission 
of but little air or light, and especially with a low temperature ; thus 
many organic productions, infusoria amongst the number, survive 
through the most rigorous winters. 

When the above agents are entirely, or almost entirely, excluded^ 
but little development takes place, even although the water contain 
nitrogen or nitrogenized matter of any kind, but a distinct series of 
changes occur, the nitrogen of the nitrogenized matter becomes 
oxydized and nitric acid is generated, which uniting with bases forms 
nitrates. These changes are constantly going on in wells contami- 
nated by the contents of cesspools. 

It is of extreme importance that correct notions should prevail 
respecting the real signification of the presence of animalculae and 
other minute forms of organic life in water, for much error exists 
on this subject in the minds of the public, and even on the part of 
some few men professing acquaintance with the laws of science. 

Many of the public believe that everything we cat and drink 
teems with life, and that even our bodies abound with minute living 
and parasitical productions. This is a vulgar error, and the notion is 
as disgusting as it is erroneous. 

In the entire human body, in a state of health and cleanliness, not 
a single organic production or animalcule of any description, or of the 
most minute size discoverable with the microscope, excepting pro- 
bably, under some circumstances, vibriones in the intestinal canaJ, is 
present, either outwardly on the surface or inwardly in the cavities, 
or in the several secretions of the body. 

When the body becomes diseased or greatly disordered, or clean- 
liness is not observed, then, indeed, some few parasitical productions 
may take up their residence in it, but even in this case the proper 
secretions and fluids of the body, as the bile, blood, &c., are rarely, if 
ever, thus infested. The productions then found are, on the skin, 
chiefly acari, and in the intestinal canal a few species of annelidae or 
worms. 

The belief that the articles we eat and drink abound in infusorial 
life is equally unfounded. It is not true of even a single article of 
consumption, which is partaken of while in a sound and wholesome 
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Mate. The only anbstance witli which we nre acquninte<I which 
commonly cootains living orgiiiiic productions, ua the larvte of n 
species of Ry, ncnri, nnd fuugi, is cheese, nnd these only become 
developed in it after (Iecoin[>oaition has commenced, while aound 
cheese is cotircly free from the contaminations, Anotlier reaaon 
why cheese is so prone to be thus attncked ia expljuned by its highly 
nitrogenous character, which predisjHiscs it to decomjHisItion. Let 
the notion, then, that the Hrticles we eat and drink, nnd even our 
very bodies, teem with invisible iind parasitical forms of life be 
ilismisscd from thu mind, for such a notion is opposed to every 
true principle of science, ami is plainly contradicted by direct ob- 
scrvatiou. 

It wae cssentinl that the above observations should be made 
preliminarily to stating the results of the Microscopical Examination 
of the different waters, in order, na we have before remarked, that 
the purport of those reenlts should bo more clearly understood. 



Tlie following was the method piu-sucd in the collection and ex- 
amination of the ditterent samples : — 

They virere collected, for ibemoatiiart, in Wincheeteripiart bottlcii, 
which hold half an imperial gallon, care being taken that they should 
be BCrujiuluuely clean. Kach specimen was jOt aside at rest for some 
hours previous to examination ; it was then first examined while ua- 
distiirbfv), and notes were taken of the difl^rent objects observed under 
the uicro«copc. All the contents of the bottle were next decantedi 
except about 10 or 12 oz., so as not to disturb any si-dimcnt which 
might have fallen. These were poured into a conical glass Ugbtly 
covered, so as to prevent dust or any other matter floating in the air 
from getting in, and set aside for a further period of about six hours. 
The water contained in the tumblers at the expiration of that time was 
decanted, reserving only the la.st few drops, which were subjected to 
microscopical examination. When the quantity of nedimcnt was ex- 
ceedingly minute, so little indeed as in the ca^c of the purer waters 
almoet to escape the eye altogether, the remaining drachm or so of 
the water from the tumblers was transferred into a very small conical 
gbus, ond allowed to rest lui hour or so ; tlie water in this in its turn 
being decHiited, and in this way nny sediment which was present was 
collected. 

In procuring wateriJbr microscopical exauiinatioo, tliey should, 
where practicable, for the sake of comparison, L>e obtained in bottles 
similar to ibose above referred to, viz., Winehester ciuart bottles. 

Of the waters examined, some were taken from Hie eitUrru of 
hoiuet in which one or more deaths from cholera had occurred, theee 
being procured in many cases from localities in which the disease was 
at its height, and from districts the most severely visited by the 
v{Md«mic: the speeimenis thus procured included the waters of 
BCTcntl different companies : some of the waters were obtained from 
the tvurcn of supply, others from tcroiee pipfs, some from wflh and 
pumpi nt the time and in neighbonrhoods in which cholera was pr»- 
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Talent, some were procured from the deeper springs and wells in and 
near London, in order to serve as standards of comparison ; lastlj, a 
few samples were obtained from tanks, water butts, and cisterns, in 
order to show the effect of those receptacles on the condition of the 
water stored in them. 



The results of the Microscopical Examination of these different 
waters I propose to embody under the following separate heads: — 

(1.) Report showing the results of the microscopical examination of 
different waters obtained from houses, one or more of the occupants 
of which were either affected with or had died from cholera. 

(2.) Report showing the results of the microscopical examination 
of different specimens of well and pump water procured in neighbour- 
hoods in which cholera was prevalent. 

(3.) Report showing the results of the microscopical examination 
of different waters from Sandgate, collected during the prevalence of 
cholera. 

(4.) Report showing the results of the microscopical examination of 
different samples of water obtained from the service pipes of several 
of the metropolitan water companies. 

(5.) Report showing the results of the microscopical examination of 
water stored in cisterns, butts, and tubs, with remarks on the state 
of those receptacles and their influence on the purity of water. 

(6.) Report showing the results of the microscopical examination of 
the water of the Thames, Lea, and New River. 

(7.) Report showing the results of the microscopical examination 
of certain deep spring and well waters situated principally in and 
near London. 
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(1.) Ueport slinwing the Results of the MiciiOscopiCALEXjura^ 
NATION o( different Waters obtnined from Houses, one or 
more of the Occupants of whk'li were either affected with or 
hud died from Choleka. 

The samples were taken from the laps of the ciatema in the 
ordinnry way, without regard to the time nt which the water was 
turned on. Tliey are, therefore, fair average samplea of the water as 
ukA by the inhabitants of the houses from which they were pro- 
cured. Tliis should be clearly understood, because, although in the 
analyses we speak of seJimenta and residues, these represent no larger 
amount of organic matter and Other impurities than are actually con- 
sumed, the component parts of these sediments being so suspended in 
th<! water that some hours are necessary for their complete subsidence. 



The following Samples were procured from Houses supplied by 
Tne Gkasu Junction Company. 

3, .South Ilotr, Goldni S'y an re— Collected 9th September 1854, by 
Dr. Uassall and Dr. Thomson. 

Ill this House there were Three Deaths. 
Thvit were detected in this water, after subsidence, two oi- three 
euglence, several of the brown rolling lenticular aninialeulee elsewhere 
reterred to, which I cannot identify with any described in works, and 
two or three other minute infusoria. The residue which culleclcd at 
the bottom of tlie glass was not inconsiderable, and there were present 
in it the following living organic productions: — one small annelid, 
aaguillula fluviatilis, four or five rotifers, one paramecium, a great 
ntooj of the productions known as pandorina morum in all sti^s of 
grov^, a few of the peculiar brown rolling bodies above referred to, 
wraedesmus (^u^iicauda, » great many frustules of eynedra and 
naricuhe, and a few of the diatonia, asterionella forniosa. 

5, South Row, Golden .VyKo re— Collected 9th SciJlcmber 1854, by 
Dr. Hassull and Dr. Thomson. 

Three Deaths from Cholera. 
Til's water was tolerably clear and bright, and after having stood 
at rest for 24 hours there was but little visible eedimeut. There 
were observed in the water ilsclf a few sniall infusoria, including 
tlirev or four cugleua; and monads, also a few sporules of a fungus, 
but Father many of the peculiar brown ndling bodies or animalcule. 
The residue was rather small, and in it were noticed all those organic 

Sroduetions, more or less characteristic of the water of tlio Grand 
unction Company, as species belonging (o the fnUowing genera — 
pandorina, naramccia, two ei)ecics, vorticella, oxytricha, coTeps, the 
brown rolling animnlculn, many asterionellic and naviculir, espe- 
cially A. foriuosa, N. amphisbccns, N. sphieropliora, and fragillaria 
cn|nioina. Pig. I. 
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and diatomace^ were 8een, belonging to the genera pandorina, oxjtri- 
cha and monas, pleurosigoia, fragillaria, and meloeeira, as well as some 
green threads of a conferva. 

10, Portland Mews, Portland Street^ Golden Square. — Collected 9th 
September 1854, by Dr. Hassall and Dr. Thomson. 

In this House there occurred Three Deaths from Cholera, and there 
were two other persons lying ill with that disease. 

There were observed in the fluid part of this water, after subsi- 
dence, four or five of the brown rolling animalcule, a uvella, and a 
very few small infusoria, chiefly monad& The sediment was rather 
considerable, and contained many infusoria, some of large size, an 
oxytricha, one or two uvellae, an annelid, a polyarthra, and many 
vorticellae, as also a few frustules of synedra, and several of the 
masses of green motionless sporules, and a considerable quantity of 
the slender fungus ; lastly, there was a good deal of brown granular 
organic matter. The cistern in this case was placed below the ground 
floor, and the water had to be raised by means of a pump. 

9, Broad Street, Golden Square. — Collected 9th September 1854, by 

Dr. Hassall and Dr. Thomson. 
Six Deaths from Cholera. 

In this water, after subsidence, several infusoria were seen, two or 
three of the usual species of polyarthra, remarkable for the sudden 
jerking leaps which it took, a few monads, and two or three of the 
brown aniiniilcula. The residue contained a considerable number of 
infusoria of the genera vorticella, rotifer, oxytricha, uvella, and 
also some of the brown animalcules ; amongst the diatomacea; were 
a great many frustules of a small oval pleurosigma and several of 
synedra ulna ; also many stationary bunches of green oval sporules. 

6, Allen Street, Chrhcmrill — Collected 4th October 1854, by 

G. Glover, Esq. 

Two Deaths. 
This water was i)retty clear, but it threw down a blackish sedi- 
ment visible to the naked eye. In the water, after subsidence, two 
free vorticellai were seen, as well as three or four other infusoria. 
The sediment dei)0sited was very large, and consisted chiefly of 
organic matter, remnants of Cyclops shells, numerous vorticella?, a 
large number cf rotifera, a good many oxvtrichaj belonging to 
three different species, a few actinophrydes, an annelid, and one or 
two larjre eujjflenaj, be:?ides which there were a few small frustules 
of diatomacea?, scenedesmus quadricauda, and a great deal of the 
slender fungus ; there were also several large fatty masses in this 
water visible to the eye, about which a ppccies of fungus (lepto- 
mitus ?) was growing ; the masses appeared like muscular fibre dege- 
nerated into fat. 

3, Allen Street, Clerkemccll — CoWQci^A 4th October 1854, by 

G. Glover, Esq. 

Five Deaths. 

In this water, after subsidence, there were seen one or two small 
infusoria and two synedras. The residue was very considerable, and 
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consisted chiefly of organic matter, (lead and living; tliere were a 
considerable number of infusoria, especially actinoplirydes, sheila of 
Cyclops, oxytriclne, coleps, uvellsi, and polyartlii-a, u few of the 
brown animalcule, and some vibrione:'. The dlatoniacese present 
included a good many frustules of synedra ulna, cocconeus placen- 
tula, navicula, goraphonemn, fraglllnria, and cymbello, abo two 
species of pleiirosigma ; there were likewise single large green oval 
and moving sporules, and three or four groups of stationary eporules, 
« good many green threads of conferva, and much of the slender 
fungus. 

15, Broad Yard, r^er/ienic e//.— Collected 4th October 1854, by 

G. Glover, Esq. 

One Death. 

In this water, after subsidence, three or four small infuaoria only 
were eoen, but the sediment deposited was rather considerable, and 
in it a great many infusoria and other organic productions were 
feund ; amongst the infusoria were numerous actinoplirydes, two 
or tliree flpccies of oxytrichfc. one very large, a few of what appeared 
to be the brown animalcule, but dead and motionless, many granular 
Dia(«ea of vibrioncs, and great numbers of tlie same loose ; in addition 
to the infusoria, there were rather many difttomneeas of the genera 
navicula, two species of aynedra ; lastly, one small mass of the fatty 
aniiDBl matter already noticed, with the fungus growing round it, was 
likevtec seen. 

13, Broad Yard, C/erAcn«tc//.— Collected 4th October 1S54, by 
G. Glover, Esq. 
One Denth. 
Three or four small infusoria nnd one oxytrieha were seen in the 
water after subsidence. The sctliinent deposited was rather consider- 
able, and of n light yellow colour ; it contained a good mnny iufusoria, 
principitlly of the genera actinophrys, uvella, and oxytricha, there 
oeing three dilTcrent species belonging to the last named genus ; 
there were also a few vibrionee, and many of the peculiar brown 
alcule, dead ; the diatomnceaj were abundant, and in great 
variety : two species of pleurosigma were noticed, synedra ulna, 
I ooGOOncis placcntuls, and a species of navicula; there was also 
I tnnch of the slender fungus, nnd many fmgments of decaying vegetable 



The following Sasiples were taken from Houses supplied by 
The Lamdeth Company. 

, Cnr»trc«//-ffo«(/.— Collected oth September 1854, by Dr.IIassall 
and Dr. Thomson. 
One Death from Cholera, 
This water was bright and clear to the eye, but numerous ento- 
I moetraccie were seen swimming about in it ; after having stood at 
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Z^i Broad Street J Golden Sywartf.— Collected 9tli September 1854, 

by Dr, Hassall and Dr. Thomson. 

Three Deaths occurred in this House. 
In this water, after subsidence, the following infusoria were noticed: 
polyarthra, three or four; pandorinamorum, several; one or two small 
euglenae, and one only of the brown rolling animalcula^. In the 
sediment, which was not very considerable, there were rather many 
infusoria, as well as other organic productions : the following were 
observed, a cyclops, and two acarus-like entomostracjina, three or 
four eugl?na5, many pandorinae, hundreds of asterionellie, threads of 
fragillaria capucina and meloseira varians, scenedesmus quadricauda, 
pediastrum heptactis, and a closterium. 

13, Marshall Street, Golden Square. — Collected 9th September 1854, 

by Dr. Hasfsall and Dr. Thomson. 

Four Deaths and Two other Cases. 

Some of the brown animalcula? were detected in this water after 
subsidence, as well as several pandorinae rollhig actively about. 
The sediment was rather considerable, and in it were detected dozens 
of pandorina, a few large infusoria, and several of the brown ani- 
malculte, also hundreds of asterionella formosa, a few frustules of 
meloseira varians and fragillaria capucina, a small closterium, and 
the thallus or threads of two species of fungus, that with the slender 
threads and the yellow fungus-like production, resembling the stems 
of a species of anthophysa. 

14, Cambridge Street, Golden Square. — Collected 9th September 1854, 

by Dr. Has:^all and Dr. Thomson. 

Two Deaths occurred in this House. 
This water deposited scarcely any sediment; eight or nine minute 
infusoria, including two euglenaj, were seen in it after subsidence, 
but none of the brown animalcuhe were detected althouffh sought for 
a long time ; scarcely any organic productions of any kind were ob- 
served in the minute quantity of sediment which was deposited, 
neither diatomaceie nor the brown animalculaj, and indeed only a few 
small infusoria. 



The following Sa^viples were procured from Houses supplied by 

The New Kiveu Company. 

23, Peter Street, Golden Square. — Collected 9th September 1854, by 

Dr. Ilassall and Dr. Thomson. 

In this House there were Six Deaths. 
A few infusoria were seen in this water after subsidence, including 
two of a species of polyarthra, which was the largest animalcula seen, 
and only one of the brown animalcules. The residue was rather con- 
siderable, and contained a good many of the brown lenticular ani- 
malcules, but not many other infusoria. Those that were noticed 
belonged to the genera piiram^.cium, oxy tricha, and euglena ; amongst 
the diatomaceaj were frustules of pleurosigma acuminatum, Nitzschia 
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22, Carter Street, St. Peter's, /fa/wOT-//!.-- Collected 16tli September 
1854, by Dr. HftssaU and Mr. Walker. 
One Death only In thla House. 
This water -n-as clear and bright, but it contained a good many 
large entomostracece, of which there were two species ; after subai- 
decce, but very few infusoria were seen, and these all very samll ; 
the residue was inconsiderable, and contained but few organic pro- 
ductions, a piece of shell of dapbnin, several paramecin, one lage- 
nella, two threads of conferva, green moving sporules, spicuIfD of 
sponge, and some threads of the slender fungus. 



The following Samples were procured from Houses supplied by 

SOUTHWARK AND VaUXHALL COMPANY. 

154, Waterloo i?oarf.— Collected 5th September 1854, by Dr. Hassall 
and Dr. Thomson. 
One Death from Cholera. 
This specimen was decidedly dull and opalescent to the eye, as 
contained in a Winchester i]Uivei bottle, aud there were numerous 
entomostracea: swimming about in it^ There were detected in the 
water itself, after subsidence, a few small infusoria, while the residue^ 
which was very considerable, abounded wltli living organic produo 
tions, infusoria especially, of the genera stentor, rotifer, actinophrys, 
acineta, mno::ba, oxytricha, coleps, vorticella, and parameciutn; 
amongst the diatom nc em were n great many frustules of the 
Nitzschia sigma, with a few of N. amphyoxis, many of synedrs 
minutissima, some of cyclotella operculata and raeloeeira varians ; 
amongst thedesmideio were sccncdesmus aeutus S. quadricauda, and 
pediastriim boryanum ; wliile in the dead organic matter were spiculse 
of sponge, and the exuvial masses before referred to, intermixed 
with, and lying amongst which, were many threads of the yellow 
fungus alluded to as occurring in the water from 29, Woottou Street, 
aa well as in other watcra. Fig. 3. 

131, ff'aterho floarf.— Collected 5th September 1854, by Dr. Hassall 

and Dr. Thomson. 

Two Deaths from Cholera. 

Many entomostracea; were swimming about in this water, and 

there were discovered, by means of the microscope, after complete 

subsidence^ rather many small but active infusoria, while in the 

residue, which was considerable, the orgauic productions met with 

were for the most part similar to those of the previous sample, and 

included many infusoria, as oxytriehae and parameeia, and one 

rotifer; amongst the desmidca} were scencdesmus quadricauda, 

scened, luuaris, and one or two species of pediastrum, while amongst 

the diatomacece were a great many frustules of Nitzschia sigma and 

cyclotella operculata; lastly, fragments of vegetable tissue and the 

yellow fungus were noticed. 
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sigmoideu, STnedriL ulna, and riogillnrla ciipuciiiu; uiiil, loslly, a few 
maaoefi of circular grcea eporulea, stationary, and imbedded in a 
mucous base, n few dpicula; of sponge, and much dead oi-ganic matter, 
□lixed up with a great mnny threads oi' the usual slender fungus, were 
noticed. 

9, Hopkins Street, Golden 5yuarf.— Collected 9th September 1854, 
by Dr. Hassall and Dr. Thomson. 
Eight Cases occurred in this House. 

Several of the cotuniostmcan, Cyclops quadricomis were seen in 
thia water, and after subsidence many of the brown animalculsE, as 
well aa one or two other eiuM infusoria ; the scdimcut deposited 

9 scarcely perceptible, hut it contained a good number of the 
brown animalcide, and a fi^w other emuU infusoria, of the genera 
paraniecia and euglena; also sccnedesmus ijuadricauda, and nuiongst 
the diatuniaceai fnutules of pinnulariu radiosn, pleurosignia ocunii- 
nMiim, syuedra ulna, meloseira varians, Nitzsnhia sigmoidca ; also 
sporulos of fungus germinating, threads of slender fungus, and frag- 
ments of vegetable tissue. Fig. 2, 

11, Hvj^kins Street, Golden SyMO re— Collected 9th Septemlwr 1854, 

by Dr. Has^ll aud Dr. Thomson. 

In thia House Tlirce Dcutli^ ami Two Cases occurred. 

Four or five of the brown animalcules were the only organic pro- 
ilucttons met with in this water after euhsidence, but in tlic sediment 
which was small the following productions were noticed: — a C^yclops, 

' ftsecond s)>ecit'sufcntumostmcan, the nnmeof which wasnotnscer- 

_. ed, several punimecia, a few smaller ini'usoria, mostly monads, 

and a considerable number of the brown animalcule ; amongst ihi* 
dittomaceio were frustules of synedra ulna, one or two of a small 
uavicula, ii thread of fragillaria, aud a pleurosigma ; amongst the 
dwtnideiri gccncdcsmus qundricnudn was rather plentiful, as well as 
many masses of the circular and oval green stationary sporules, so 
oonunonly present in sampler of the water of this Con)pany. 
5, Berwick Strret. Golden A"y«o re— Collected 9lh September 1854, 
by Dr. Hassall and Ur. Thomson. 
In this House there were Five Deaths and Two Cases of CholiTO. 

This was the S|ieciuien in which the brown rolling animalculn 
were fir^t ohst^rved ; u;iuiy of these were present in this water after 
subsidence, as well as one or two other email infusoria of two or three 
different kinds, iucluding a species of (he genus uvelln. In the 
rCttdue, which WHS smidl, ttiere were observed one of the eel-like unnc- 
liib, onguillula fluTiatilis, a bracliionus, oxytricha;, and a few monads; 
fnutulcs of nnTieuln: and meloseira, and a few of the moliunli'ss 
bimchvs of green s[H)rules. 

3, Brwid Street, Golden S./,rarr.~Co\kcii.-d 9th Peplemhor 1854, by 

Dr. Hn.'^tuU and Dr. ThomsoiL 

Three Deaths took place in this lloiii^e. 

Tlicrc were discovered in this water, after subsidence, several of 
the brown rolling animalcule, ns well na four or five other mimito 
infu^jrin; while in the repidue, wiiich wu^ hut small, a few infusoria 
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15, Eaton Street, Waterloo Son r/.— Collected 5tli SL'ptombcr 185^] 
by Dr. Hmsall and Dr. Thomeon. 

One Death from Cholera. 
This water was also decidedly opalescent, and contained seven! 
entomostracem ; it also threw down a lery considerable sediment. 
There were detected in tlic very first drop examined, after eubddenoe, 
several small infusoria, including one polyatthra, while the sediment 
ewarmed with infusoria and other organic productions ; species 
belonging to the following genera were observed — actinophrys, a 
great many, rotifer, vortlcclla, oxytricha, paramcclum, and colepe, 
synedra; and naviculte. Amongst the dead organic matter noticed 
were fragments of vegetable tissue, besides which there was the 
yellow fungus-like production resembling anthophysa- 

29, Wootton Slrvel, Jt'ulerloo Road. — Collected 5lh September 1854, 
by Dr. Hnssall and Dr. Thomson. 
Two Deaths from Cholera. 
Tliis water, as contained in a clear glass Winchester quart bottle, 
was somewhat dull and opalescent, it ewarmed with c n torn oatracce, and 
nfler having stood for some time a considerable sediment collected at 
the bottom of the conical glass into whicli it was poured. There 
were detected in the water itself, after complete subsidence, many 
small animalcules belonging lo the genera coleps,* cugleua, pan- 
Btecium, and monas, as well as three or four navlcula:. The ammal- 
culca were eo numerous that commonly four or five, and often more, 
e present in every drop of the water subjected to examination. 
The sediment was comi^osed, as it is in nearly all cosef, in part of dead 
■nd in part of living organic matter, animal and vcget;ible. Amoogsfc 
the living were a great variety of infusoria, mostly of the genera 
oxytricha, colcps, paramcclum, and pandorinn, a great many diA^ 
tomoceic, especially m close Ira variant, meloseira nummuloidee^ 
eyclotella operculaUi, and many of the wsuai Nit^chia, N. eigma; 
aome desmideie, as diB'erent species of scenedeemus, especially S. qua- 
dricauda, and pediastra, as P- hexactis. In addition to the above 
there were the two usual species of fungus, the one with yellow 
branclicd threads, the other with very slender branched threads, also 
a few filaments of an oscillatorin. The two species of fungus noticed 
■re of very coimuon occuiTcuee in many of the more impure waters. 
Amongst the <lead organic matter were many fragments of vegetable 
tissue, hairs of animala, a dead cntomortracau, and shells of the same. 

\0,Berkthy Terrace, St. Peter" t, U'alicortk.—CoWecie^ ICth Sep- 
tember, 1854, by Dr. Hassall and Mr. Walker. 
Two Duallis from Cholera. 
Tbla water contained several entomostracen?, chiefly of the genera 
Cyclops, vifd hie to tho naked eye, while in it, nf^cr subsidence, by 
rocans of tho microscope, there were seen four or five small infusoria. 
The residue was not considerable, but it contained several pammecia, 
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a good many oval eugleuso, and three or four of another species of the 
aaue genus (E. longicauda;, as well ae aeveral of a third gpeoies, 
many amabaa, and one or tiro vorticellte ; there were also present the 
two usual species of BCencdeamua in great numbers, a gomi many 
fruBtules of the usual cjclotella, a few of synedra ulnii, two or three 
lagenella:, and a great many brown motionlees sporulea having a 
festooned border, and which are of rather common occurrence in 
water, also several branched threads of drapemaldia. 

25, Bollinbrooke Row, St. Peter's, tfaiwort/i.—CoUected ICth Sep- 
tember, 1854, by Dr. Haasall and Mr. Walker. 
There were Two fatal Cases in this House. 
This water was dull and opalescent, and contained eeveral ea- 
tomosti-accEB swimming about, and of course plainly visible to 
the naked eye, while in it, after subsidence, there were detected, 
with the microscope, a considerable number of infusoria, inclu- 
ding one or two polyarthrie, several pandorina;, oval ciiglente, 
and a rotifer resembling a speciea of triarthra. The i-eadue 
was very considei'able, and abounded in organic living produc- 
tions, representing the different orders entomostracoEe, int'xisoiia, 
desmidete, diatomaceie, and fungi. Amongst the entomofltra- 
ce» were two daphniaa; amongst the infusoria, a rotifer, hrachionua, 
polyacanthus, euplotea charon, amplileptua, paramecium. and many 
actinophrydes ; amongst the desmidecc, dosterium lunula, pediaa- 
trum boryanuoi, scenedeamus quadricauda; sc. acutuaand sc. obtusuB 
were the most common ; amongst the diatoniaceai, a very great many 
frustules of cyclotclla operculata and synedra minutisaima, and a few 
of pleurosigina; and amongst the fungi were the two usu;:! species, 
that with slender branched filaments, and that with yellow threads ; 
lastly, there were many circular green sporulcs, free, but motionlesB, 
and two or three broken fragments of muscular fibre. Fig. 4. 

Flora Cottage, Windmiil Road, fie/-monrfsfy.— Collected Itith Sep- 
tember 1854, by Dr. Hiwaall and Mr, Walker. 
Two Deaths and Five Cases of Cholera besides. 
Water very dull and opalcecent, and in it, after subsidence, there 
were seen a great many infusoria swimming about, some large, in- 
cluding paramecia and oxytricha, and a rolling oval granular animal- 
cule, very common in water from the River Thames, and in that of 
the Southwark and Vauxhall Company ; there were also a few en- 
tomoatracese visible to the naked eye. Tiie residue waa very consi- 
derable, and contained a great number of actinophrydes, very many 
frustules of cyclotclla operculata, the usual Nitzschia, N. sigma, aa 
well as many micrasterias, and much of the yellow fungus. 

Batchelor's Guano Manufactory, 9, Cottage Jloiv, St. James', Ber- 
mt»7H/s«/.— Collected 16th September 1854, by Dr. Haasall and 
Mr. Walker. 

In this House there were Two fatal Cases. 
Tlus water was somewhat turbid and opalescent, and in the firat 

cell full of it placed under the microscope, after subsidence, aeveral 
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small infusoria and rrustnle^ of dintomaceie were aeenj oiiiongst 
otbers, a few groups of frustules of ayncdra minutiseima, a con- 
siderable number of frustulea of cyclotellii oiiercidata, and green 
and brown stationary sporules. The residue was considerable, and 
in it there were seen one large cyclops, a large red-jointed worm, 
a great many actinophrydcs, many large oxytricbie, and numerous 
pediaatra. 

9, Profpect Roic, St. James', Bermonilsei/. — Collected 16th September 
1854, by Dr. Haasall and Mr. Walker. 
Father and Daughter died in this House. 
This water was also somewhat turbid and opalescent, and in it, 
after subsidence, a good number of infusoria were seen by means 
of the microscope, including seveial euglenie, polyarthra;, and a 
BCenedeemus, while swimming iu the water, and visible to tbe 
naked eye, were several enlomostrncea;. The residue deposited was 
considerable, and it was found to he made up to a considerable 
extent of the same elements aud productions as that of moat of the 
other specimens of Southwark and Vauxhall water. Amongst those 
specially noticed were some antinophrydes, a few pandorinie, and a 
great many desmideie and diatomacca:, including, amongst the former 
three species of pediastrum, eccnedesmus lunains, sc. quadricauda, 
and a closterium, aud amongst the latter a great numy frnstules of 
Oyclotella operculata, and Nitzschia sigmn, a few frustules of diatoma 
volgare, gomphoiiema capilatum, and navicula ampbiabeena, many 
bunches of frustules of synedra minutissima, a thread of mtloseira 
Tarians, and a few frustules of a species of ampbora, much yellow 
fungus, and portions of altered muscular fibre. 

13, Clatidrn Street, Neicijifflon.^CoMeclQA 26tli September 1854, by 
Dr. Hcadlnm Greenbow. 
Two fatal Cases of Cholera and Two ill of Dlarrb(Ea. 
A four-ounce bottle only of this water was obtained, and in the 
deposit from it there were sceu a great many frustules of the usual 
cyclotella, one or two short threads of nieloseira varians, a few frus- 
tnlee of a gomphonema, and of other dintomacen: ; amongst the infu- 
soria wore several of the olive- colon red euglenai, many nmnads, and 
I one or two other infusoria, likewise much of the yellow fungus, and 
one bunch of thallus, resembling that of penicilium glaucum. 
S9, I 
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i9, Clandm Street, Newitiffton.—CoWecteii 26tb September 1854, 
by Dr. Headlam <jreenhow, 
[Two fatal Cases of Cholera, and One ill of Diarrhoea. 
A six-ounce bfiltle only of tliis water was procured, and yet the 
sediment was found tu aboimd in all tbe oi^anic productions of 
various kinds, so commonly present in the water of the South- 
wark and Yauxhall Company — rotifers, a great many, actinophrydes, 
cajtrtcho!, coleps, euglcntc, a great many diatomaceie of the genera 
oyolotella and ^Nitzschia, espeaally N. sigma, also scenetWnua 
mtiaris. 
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28j Clamlen Street, NeiPtaijton.— CoWccted 26th September 1854, by 
Dr. Heaillam Greenliow- 

One fatal Case of Cliolcra, and One ill of DJarrhcDa. 
In tliia water, although, aa la the case of the two previous eamples, 
the quantity obtained was small, all the usnal productions charac- 
teristic of the water of the Southivark and Vauxhall Company were 
present in great abundance, including a great many actinophrydes. 



The following Sajifles were obtained from Houses Eupplied by 
The Chelsea Company. 

3, Eath'i'x nnildinjs. Manor Street, C/H?sfrt.— Collected 27th Sep- 
tember 1851, by Dr. Hassall and Dr. Headlani Greenhow. 

One Case of Cholera and Four of Dianhtca in this House. 
This water was not thoroughly bright, and in it, after subsidence 
four or five minute infusoria were detected ; there was but little 
deposit, and only a few infusoria were seen, these being chiefly 
monads; in addition, a few fiustulcs of eyclotella operculat», eyuedra 
munitissima, three or four fronds of sccr.cdcsmus, and a little of the 
yellow fungus were discovered. 

53, QueerCs Road West, C/ie/jPo. —Collected 27th September 1854, 
by Dr. Ilassall and Dr. Headlam Greenhow. 

Two Deaths and Two Cases of Diartlicca. 
There were detected in thia water, after snbBidence, a uvclla, brown 
oval and circulur moving sporules, and one or two small infusoria. 
The quantity of sediment was small, but it contained a good many 
infusoria and other produclions, a cyclops and a daplinin, a rotifer, 
an annelid, several actinophrydes, greca oval uvcUffi, and many 
infusoria of the genus oolcps, with a lew euglecra of two difierent 
species, monads, and brown moring tiporules, including a species of 
lagcnella ; there were also large numbers of the fronds of scenedes- 
mus, a few pedinstra, many frustulcs of cyclotella opetculata, a few 
of synedra munitissimn, and much of the yellow fungus. 

5, BohdiCs G'n-dtns, C/ic/scn.— Collected SJlh September 1854, by 
Dr. Hassall and Dr. Headhun Greenbow. 

Five Deaths ; Diarrlijca general. 
In tliifi water, after subsidence, there were a great ni;\nv entomos- 
traceie swimming about, principally daphnia pulex, as well as rather 
many inftisoria. the latter included three or four euglona;, a para- 
me(»um, one polyarthra, two yellow rolling spherules, and other still 
more minute animalculn. The residue was rather considerable, and 
contained all the same elements as the Southwark and Vauxhall 
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water, only in smiiller nuinbcre. Aniongst tlicm were obaerTcd a 
rotifer, vorticella couralliu-ia, oxytrichic, colepa hlrtii?, cuglena 
Tuidis, and inonada ; scenedesiuus acutua, pediaatrum boryannm, 
meloseira variant, cyctotellnopcrculiita, ^Nilzscliia aignia, and Bjnedra 
munitiseimo. Fig. 5. 

Wink's Court, C7i«/Ma.— Collected IGth September !854, by Dr. 
lieadiam Grcenhow. 

This water was tolerably clear and bright, but it contained many 
entoinoatraceffi swimming about in it. After subsidence, five or six 
small infusoria were eecn, including two paramecia; i-ather much 
brownish sediment eubeided, this contained broken sheUs of aome 
entomoatracan, a few infusoria of the genera coleps, cnglena, and 
monaa; plenty of scenedesmiis, a few pedinstra, a cloatcrium, 
fruatulcs of cyclotella operculata, the brown festooned aporules, and 
one of the usual Nitzschia N. sigina, filaments of the elendcr fungus, 
and mtber much yellowish organic debria. 



The following Samples were procured from Houses supplied by 
The East Lomdon Coupany. 

Allen's r«//«i(M.— Collected 7lb October 185i, by Dr. Ila.^sidl and 
Mr. ■ffalker. 
One Death. 
Tliia water, atler subsidence, was found to contain iiiAisona and 
other animalculie, amongst which were some of the genera Parame- 
cium, colcps, and vorttcelln. The aediment in this ca^e was rather 
oopiona, and contained two largo paramecia, several oxytnclue, 
vorticellEc and colcps ; amongst the vegetable productions were to 
be seen rather many diatomacea;, especially asterionella ibrmoea, 
which was present in immense numbers, several friistulea of pleu- 
rostgma, synedra ulna, and frustiiles of fragillaria capucino, also 
sconedcsmns qnadricauda, a good deal of the elendcr fungus, nnd a 
second species of fungus. Fig. 6. 

23, tfiUis 5/rcer.— Collected "ih October 1854, by Dr. lliiesnll and 
Mr. Walker. 
One Death, 
lu this water a small ijiiantity of sediment only was deposited, but 
there were detected hundreds of minute infusoria actively swimming 
ftbout, dozens of small paramecia, and one large one, two ama3bK, and a 
few email oxytricha. Amongst the diatomaccic were a few frustulea of 
Bynedra ulna, and also of another sficcies oF synedra; frustulea of 
navicula and coconcina, together with a few of the circular fi-sfooiied 
brown sporules; two sj^ciesoffungua were also present, that with the 
alcnder thi'cads, and another larger kind with germinating sponiles, 
moat probably peniciliiim glaucum, together with four or five frag- 
ments of decnymg vegetable tissue. 
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The following Samples were procured from Houses supplied by 

TiiE Keut Company. 

5, Duke Piacf, Deptford.—CoWected October 1854, by Dr. Haauall 

and Begiatritr of Births and Deitths for the District. 

One Death occurred in this House. 

Bather many monads were detected in this water after complete 

subsidence ; there was scarcely any sediment, but in the little that 

did subside the following organic production were noticed : one small 

wonn (angnillula fluviatilis), one vorticella, a few oxytricha), two 

animalcuhe of the genus amphileptus, many small paramecia and 

monads, one brown globular moving sporule and several brown ova 

oases ; the only desmidium seen was a small cosmarium ; and of the 

diatomacesc, three frustules only were noticed, but there was a good 

deal of the slender fungus. 

97, New Street, Deptford. — Collected October 1854, by Dr. Haasall 

and Registrar of Births and Deaths for the District. 

Six Deaths in this House. 

Rather many infusoria were seen in this water after subsidence, 

and these of lai^r kinds than those in the preceding sample. The 

residue was also rather considerable, and contained a great many 

animalGulai of the genus amphileptus, three loricatcd infusoria, allied 

to rotifer, one jointed worm, about twenty TOrticella:, several oxy- 

trichiG of three or four different species, large and email, mimerouB 

rather small paramecia, two or three actinophrydea, a few monads, 

and three gr four onimolcuhc of the genus polyartlira. No diatoma- 

ceffi were seen, and only one scencdesmus. Fig. 7. 
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From an examinatiou of the preceding Microscopical Analyses of 
water procured from cholera houses, the following conclusions may 
be deduced:^ 

Ist That the whole of the numerous specimens of water subjected 
to examination contained organic matter, dead and living, animal 
and vegetable, including, for the most part, several distinct classes of 

Sroductions, as annelidse, eutomostraeeie, iniiisoria, confcrvete, 
esmiden, diatomacece, and fungi, as well as hairs of animals, 
starchy matter of different kinds, and dead and decaying fragments 
of vegetable tissues. 

2d. That the tjuantity and kinds of organic matter varied coa- 
eiderablyin different cases, but were usually more or leas constaQt 
for the same water. 

3d. That the waters which contained the largest amount of organic 
matter, and in which the greatest number and variety of productions, 
dead and living, were discovered, were those from houses supplied by 
the Southwark and Vaiixhall Company. The whole of the samples 
of this water examined abounded in living animolculse of different 
genera and species, in deemidea;, in certain very characteristic species 
of diatomacea;, and in fungi. They likewise contiuned a large 
quantity of dead organic matter, amongst which were frequently to 
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for a time anv degree of suspicion, this was the brown flat or lenti- 
cular actively moving body represented in Fig. 8, and which was 
present in nearly all the waters obtained in the Golden Square dis- 
trict, as well as in some of the others. But having since met with 
this production in waters supplied to houses and districts in which no 
cases of cholera occurred, and moreover, not meeting with it 
in any of the ejections of cholera, no grounds whatever exist for 
attaching any serious importance to its presence in water in relation 
to cholera. 

In some of the waters vibriones were discovered, and since these 
invariably abound in the rice-water dejections of cholera, it might be 
inferred that their presence was of more consequence, and this, 
indeed, may possibly be the case, but since they are present, more or 
less, in many impure waters at all times and in all seasons, it is quite 
clear they cannot originate the disease. In some cases the vibriones, 
which afterwards become developed in such vast quantities in the 
rice-water discharges even whilst contained in the small intestines^ 
may possibly have been introduced through the waters drank. We 
are not, however, to infer that the presence of living organic produc- 
tions in water is of no consequence in relation to cholera ; directly, 
we believe that they are of little importance, but indirectly, and as 
evidences of the impurity of the waters in which they are found, we 
consider that their presence is of very considerable importance. 

8th. That amongst the productions present in the water of the 
Southwark and Yauxhall, the Lambeth, and the West Middlesex 
Companies, arc some which arc found only in brackish waters ; 
these are chiefly diatomaceae, especially the following — Nitzschia 
sigma, meloseira nummuloides, and coscinodiscus ecccntricus. This 
is a very imjwrtant fact, and one to which we shall hereafter refer 
more at length. 

Finally, it appears, as the general results arising out of the micro- 
scopical examination of the waters obtained from cholera houses : 

That the specimens taken from cisterns supplied by the Southwark 
and Vauxhall Company were very impure, indeed, far more so than 
any of the other waters examined, some of them being demonstrably 
contiiminated with foecal matter. 

That the waters of the other companies were all of them more 
or less impure, the comparatively purest of the whole, being the 
freest from organic productions, was that supplied by the Lambeth 
Company. The contrast furnished by the water now supplied by 
that Company and that which it formerly furnished, taken from the 
river at Lambetli, is most marked ; the condition of the water of 
the old supply was even worse than that of the water now distri- 
buted by the Southwark and Vauxhall Company. 

That the microscopical examination of the different waters obtained 
from houses visited by cholera throws no special or direct light 
upon the production of that epidemic. 
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of three or four different kinds^ including a few small oxytrioluB, a 
single vorticella^ monads^ and several animalcul» three or four times 
larger than monads, having a long tail-like appendage^ filaments and 
sporiiles of fungus, a bunch of ova cases, and a great many circular 
brown dotted corpuscles or bodies, and which were also seen in some 
of the other waters examined 

Xo. 3. — From Pump in Broad Street^ Golden Square. — Collected 
17th September 1854, by Dr. Hassall and Mr. Patterson. 

This water was clear and bright, the only living organic produc- 
tions contained in it were rather many animalcule of the genus 
monas, three or four small animalculse, like a species of amphileptua, 
and a few ova cases ; the animalcules were however present in sut 
ficient quantity to show that this water could not be considered to be 
pure. This is the water to which Dr. Snow, during the recent out- 
break of cholera, so strongly drew attention. Fig. 9. See Analysis 
of Dr. Thomson. 

No. 4. — IVilderness Row, Goswell /Zoarf.— Collected by G. Glover, 

Esq., 4th October 1854. 

Water of a decidedly greenish hue, probably from contanunation 
by a cesspool ; no infusoria of any kind were seen in it after subsi- 
dence, but it furnished a small quantity of blackish sediment, which 
contained a few infusoria, oxytrichfe of two different species, and 
other animalculae ; also about a dozen small diatomacefe, belonging 
to the genus plcurosigma, two or three small fragments of vegetable 
tissue, one head of a fungus of the genus dactylium, and a good many 
dotted brown circular bodies, referred to under the sample No. 2. 

No. 5. — From Well in Bayhys Yardy Allen Street, ClerkenwelL — 
Collected 4th October 1854, by G. Glover, Esq. 

The sediment deposited from this water was very considerable, and 
amongst it were several of the fatty looking masses, seen in the water 
from 15, Broad Yard, surrounded by fungus. The sediment swarmed 
with infusoria, and included a great many entomostraceae of the genus 
Cyclops, C. quadricomis, dead and living, and animalculae, including 
actinophrys sol, coleps hirtus, and amphileptus faciola, as well as two 
or three other kinds, the names of which could not be ascertained, 
but one of which was a species of eurocentrum. Amongst the dia- 
tomaceoe were frustules of plcurosigma attennatum, synedra ulna, and 
of a navicula, as well as of asterionella formosa. Lastly, there were 
three different species of fungus, and much decaying vegetable tissue. 
Fig. 10. 

No. 6. — From Pump in CocKs Buildinys, Putney — Collected 8th 
October 1854, by Dr. Hassall and Mr. Whiteman. 

This water, during the prevalence of cholera in Putney, was of a 
decided green colour, as was observed by the inhabitants of the many 
houses supplied by it ; this appearance had gone off somewhat at the 
period when the specimen was obtained, at which time cholera was 
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also on tlie decline, but stiil it was of a greenUh hue, as was clearly 
jeeti when the water waa |)oured out into a glnas tumbler ; scarcely 
any scdtnieut was deposited, anJ iherc was discovered, in the little 
that was thrown down, four or five osytricha', one or two paramecia, 
masses and threads of the spiral librio, which exhibitw a dotted 
appearanec at each turn of the spire, and ratlier many monads. 
This water, from its appcamnce and from the account given of it, was 
evidently contaminated by percolation from a neighbouring cesspool, 
and the principal part of the organic matter present was in the duid 
state, and in the form of nitrates. See Dr. Thomson's analysis. 

No. 7.— From Pump in Pricfs Folly, fti/neji.— Collected Sth Octo- 
ber 1854, by Dr, Hassail and Mr. 'Whiteinan. 
This water resembled the preceding in colour and appearance, 
but was still deeper ; the source of contamination was also the same, 
namely, a neighbouring cesspool. Very little sediment was de- 
pouted, enough only to be just visible to the naked eye in a thin glass 
cell ; it coutnined a considerable number of iictinophrydcs, some of 
the spiral vibriones before referred to, a few cuglcna.', one or two 
small paramecia, a kii small sporulcH and threads of fungus, and 
eight or ten frustoles of different diatomaccas, including na>-icula and 
gomphonenia ; lastly, there were a few green circular sporules aggre- 
gated into little masses, and motionless. See Dr. Thomson's analysis. 

No. 8.— From Pump at 19, Stralfurd Grove, Pwiney.— Collected 8th 
October 1854, by Dr. Hassail and Mr. Wlutemau. 
TWs water was coloured like the others, but the people of the 
house from which it was procnred fancied that it was contaminated by 
leakage from a gas pipe, which, however, is some distance away 
from It, nevertheless there is much reason to believe that Uic esphi- 
nation giveu is correct, as there is no cesspool near, and as the water 
was always good until the gas pipe was hud down. The sediment 
dcposit«il was scarcely perceptible, and in it a few monads, vibriones, 
and sporules of fungus only were discovered, 

-From Well at Sevenoaks, BrasM/.— Collected 19th Sep- 
tember 1854, by Mr. Thomas Waring, 

Tile well is about fourteen feet deep, and uncovered, a cesspool and 
privy being situated about twcniy-five feet from the well ; it supplies 
ten cottages, amongst the inhabitants of which there have been nume- 
rous deaths from cholera. This water threw down a copious light brown 
sediment, consisting princiitoUy of organic matter ; it abounded in 
minniG infusoria, principally paramecin and monads ; it also eon- 
t^ncd threads of conferva, oscillalorea, and filaments and sporules 
of a fungus. Fig. 11. 

JJo. 10.— Well, M« Corntr, Hadlft/.—25t\t September 1854, 
collected by Dr. Milroy, 

Water very dirty, and threw down a verv large deposit ; tins con- 
sisted in part of grit and dirt, which was full of worm-like animalcules 
spicostoiimm ambiguum, and contiuued many Infusoria, including a 
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great number of yibriones, spiral and very active, also much fungus 
of two difTerent species, several large brown and dotted eporules or 
bodies, and a few frustules of diatom.iceie. Fig. 12. 

Newton, Wisbeach. 

The two following arc specimens of the water which is usually 
found in the village of Newton, if wells be dug on the land side of 
the old sea bank, which ^sses through portions of this and several 
neighbouring parishes. The wells are from twenty to twenty-five 
feet deep, and when sunk to that depth, the water rises half way up. 
At the depth of about twenty-five feet a layer of black clay is met with. 

No. 11.— From Well.— Collected 16th September 1854, by the 

Rev. Dr. Corrie. 

This water possessed a very ofiensive odour; the residue thrown 
down was very large, and consisted principally of organic matter in a 
granular fonn, containing a few monads and other small infusoria only. 

No. 12.— From Well.— Collected 16th September 1854, by the 

Rev. Dr. Corrie. 

Water of a brownish yellow colour, and smelling very oflTen- 
sively, evidently from holding sulphuretted hydrogen in solution. 
There was a large quantity of sediment deposited, which to the eye 
looked like Fuller's earth, and under the microscope presented a 
granular texture, but no infusoria were seen. 

Both these waters, from their offensive smell, were eridently much 
contaminated with organic matter ; it is probable tliat tjbis was derived 
from the layer of black clay above referred to. 



It was not stated whether cholera existed at Romsey at the time 
when the two specimens of water were forwarded, the results of the 
Microscopical Examination of which are given below. 

No. 13. — Well water from Romsey. — Collected 26th September 

1854, by Dr. Waller Lewis. 

This water, even after standing for some time, remained somewhat 
opalescc^nt; it threw down a verj' considerable brown sediment. 
This abjundcd in the threads and filaments of no less than three 
different fungi, it contained a great many filaments of a slender 
fungus, numerous brown sporules, single and aggregated, of another 
fungus, and a few threads of a third species ; there were likewise 
present in it some infusoria, a rotifer, coleps hirtus, paramecia, but 
especially monads, and the cells of some decaying vegetable tissue. 
Fig. 13. 

No. 14.-— From Pump in Readmg Room, Corn Market, Romsey. — 
Collected October 1854, by Dr. Waller Lewis. 

A wine bottle only of this water was sent up, and yet it deposited as 
much sediment as would have half filled a small teaspoon ; it contained 
a great many animalcuhe, and abounded in diatomacea;. Amongst the 
former were several worms, daphnias, oxy trichce, cuplotes, and numerous 
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inriisotiit of Uii! genus colcps ; amcmgst the diatomaceaj were hiin- 
ilrciU of fruatules of syncilra ulna, very large and fine, thrcmla of fra- 
gillarin capucina, of ineloscira arcnnria, nn<l several fnistulcs of dintoina 
vulgnre, cocconeis jilncentula, plouvosiguin atenmiatuin, gomplio 
citpilatam, and a few of some species of pinnidarin. Fig. 14. 
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The conclusions to be deduced from tiie preceding JlicirwcDpienl 
Examinations "f different Pump and WellWatcrs,prineipally obtained 
from Chiilera Districts, are the following: — 

That nearly oil of the well waters examined were of a very impure 
deacriiitioii. 

That seven of them abounded in animal and vegetable prodnctions 
belonging to different classe?, including cntomostmceie, annelJdie, 
infusoria;, diatomaccsc, and ftuigi, and they also contained dead organic 
matter of different kind?, 

That at least two of the wators were evidently contaminated with 
sewage mntter, which had principnlly assumed the form of nitmteft, 
viz., No8. 6 and 7. 

That in none of tlie waters was any production met which could 
be supposed to exert any influence in giving rise to cholera, although 
in several of them vibrionea were detected. If any pecidiar body 
Capable of producing cholera is ever present in water, it would be in 
well watcri^ that thia would be most rcndily detected, because these 
waters as a rule contain a much less variety of organic productions, 
thaa docs river water in general, especially Thames water, In which, 
from the great number of productions pi-csent, any very minute or 
peculiar budy might possibly be overlooked. 

That amongst the waters examined were two samples from the 
Broad Street pump to which Dr. Snow hag drawn so much attention, 
and that in neither of these was any peculiar body or production 
met with calculated to excite suspicion. The only nnimalctdes 
»ecn were two or three of small size, resembling u sjiecies of ainphi- 
leptiis, rather many monads, and several of the brown bodies tcrmoii 
ova cases; the animalcules were, however, present in sufficient quon- 
tttiee to show that the water was not in a pure condition. 

Thee results of the e.inminatiun of merely a few samples of well 
water are sufficient to show that much which ia very wrong exists in 
the condition of this description of water as procured from ordin&ry 
vellts so common indeed is it to meet with impure well water, that 
it would have been an easy matter to have multiplied the number of 
speumcns to almost any extent. Enough, however, has been done 
to show that it would be a very proper step to subject all the shallow 
well waters in use to some general examination, so that those that 
are eontaminated might either be condemned, or the sources of con- 
lamination removed. The great source of contamination of well 
water, ao already mentioned, arc the cesspools ; these done away with, 
and tho wells themselves properly covered over, the waters of many 
of our shallow wells would be of a high degree of purity, and would 
to a considerahlc extent be free from organic matter, provided tho 
•oil surrounding these wells was not itself contaminated. 
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(3.) Results of the Microscopical Examinatiok of Well, 

Pump, and other Waters from Sandoats. 

The following samples from Sandgate and its vicinity were pro- 
cured, under the direction of Dr. Milroy, during the prevalence of 
cholera in that locality. 

Cheriton Water Works. 

Mr. Dateman'sy 1, Beach Corta^e.— Collected 6th October 1854, by 

Dr. Bond. 
The sediment deposited from this water was very large^ and of a 
fawn colour ; it contained but few infusoria, and scarcely any that 
were large ; one large annelid only was seen, and a few vibriones, one 
piece of decaying vegetable tissue, and a good number of the yellow 
branched threads of the production resembling anthophysa. 

Residence of Mr. George. — Collected 6th October 1854, by 

Dr. Bond. 

In the House from which this Water was obtained Five Deaths from 

Cholera occurred. 
This water was dull and opalescent, and deposited scarcely any 
sediment ; there were seen in it a very few infusoria only, but rather 
a large number of vibriones, and masses of the same motionless; there 
were no diatomacea>, but it contained a few small fragments of 
decaying vegetable tissue. The worst characters of this water were 
its opacity and the number of vibriones present in it. 



FoLKSTONE Company. 

Residence of Mr, Penreth. — Collected 6th October 1854, by 

Dr. Bond. 
One Death occurred in this House. 

This water, on standing, deposited a rather copious sediment, 
which contained a great number of organic productions, living and 
dead ; amongst the former were detected numerous infusoria, includ- 
ing an annelid, one or two stcntors, several rotifers, one coleps, and 
many animalcula; of the genus amjphileptus. Amongst the vegetable 
productions were seen various (EatomacesB belonging to different 
genera and species; there were observed frustules of diatoma vulgare, 
cocconenia, gomphoncma, synedra, as well as several frustules of 
coscinodiscus minor, and some of cymbella cuspidata ; two species of 
scenedesmus were the only desmidese noticed ; there was also rather 
much slender fungus, together with a few vibriones, single and in 
masses, spiral vessels, and other fragments of decaying vegetable 
tissue, and portions of the broken shells of Cyclops. 

Reservoir at Shorncliff. — Collected 21st September 1854. 

The sediment from this water was rather considerable, consisting 
chiefly of organic matter, together with some grit^ It swarmed with 
paramecia, and contained a few large oxytrichaj, and much of the 
slender fungus. ^ 
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Reservoir at tke Cattle Hill, Sandffate.—Cottected 21at September 
1854. 
The deposit from this water was large in quantity, and of a brown- 
ish colour; in it there were found only a few infusoria, and those for 
tlio most part of very small size, and one large oxytricha; there was 
also a large quantity of the ordinary slender fiingua, and much 
gritty and earthy matter. 

Main, Belle Vue, Sandgate. — Collected October 1854. 
The sediment deposited from this water was very considerable in- 
deed, and of a browaisb yellow colour, due apparently to the presence 
of inin. It contained some infusoria of small size, but not in large 
number, including a few of the genua oxytricha and panimecium, 
with a few spiral vibriones. There were no diatomacen or frag- 
ments of dead vegetable tissue present, but it contained a good deal 
of granular and dotted organic debris- 
Tap at Belle Vue M»mot. -Collected 6th October 1854, by 
Dr. Bond. 
Four Deaths occurred in thia House. 
The water in this case threw down a large yellowish brown 
deposit, having much the same character as that from the water 
obtained from 1, Beach Cottage. In this there were only a very few 
email infusoria, including one or two actinopliydes, a few threads of 
the slender fungus so frequently present in water, as well ae acme of 
the yellow branched fungus looking stems, resembling anthophysa; 
no diatoi 



Water from Tap, New /nn.— Collected 20th September 1834. 
The sediment de|)08ited from this water was not very large; there 
were discovered in it several parameeia, one large oxytricha, and a 
good deal of the alciider fungus so frequently referred to. 



Well Water. 
Residence of Mr. Groryf.— Collected October 1854. 
The residue from this water was considerable, of a brown colour, and 
it contained a good deal of organic debris, and many living infu- 
soria, es])eciaUy of the genera aniphilcptua and amteba, together with 
a few green sporules resembling thoae of a fuuQus, and vibriones ; 
there was also a small quantity of the thallus of the ordinary slender 
fungus. 

Mr. Gtorg^s Rendence, — Collected October 1854. 
This water let fall much organic residue, in which were discovered 
a rotifer, a large number of aetinophrydep, a few parameeia, and 
other infusoria, as acineta tuberosa, Torticellae, bursariip, some of 
the pale granuLir spherical bodies which sometimes occur in Tbiunes 
water, together with much slender fungus in threads, and a large 

Juantity of the yellow branched stems resembling anthophysa. 
'ig. 15. 

Q2 
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Residence of Mr. Marsh. — Collected 6th October 1864, by 

Dr. Bond. 

In this House One Person died and Four others were choleraically ill. 

This water deposited a very minute quantity of sediment only ; 
when examined with the microscope there were seen several infusoria, 
principally oxytrichas, a great number of filaments of the ordinary 
slender fungus, as also a second species of fungus belonging to the 
genus dactylium, together with a few fragments of decaying vege- 
table tissue. 

House opposite ReJs Cottage. — Collected October 1854, by 

Dr. Bond. 

There were Five Deaths in this House. 

The residue of this water was rather considerable in amount, and 
of a brownish colour ; it contained the usual annelid anguillula fluvia- 
tilis, two different species of paramecium, several oxytrichae, a good 
many actinophrydes and vorticelhc, with numerous animalcule belong- 
ing to the genera ampliileptus, lagenella, and amoeba, also niany 
monads. There was likewise much of the slender fungus, as well 
as two other species of fungus, together with a good deal of the yel- 
low branched stems resembling anthophysa, and granular organic 
matter. Fig. 16. 

Pump at New Inn, — Collected 20th September 1854. 

This water deposited scarcely any sediment ; there were seen a few 
infusoria of the genus oxytricha, and a few monads, with several 
threads of a species of conferva resembling those of a monormia. 

Stream of Mr. Bligli. — Collected 2 Ist September 1854. 

A very large residue, consisting principally of organic matter, and 
containing fragments of vegetable tissue, was deposited from this 
specimen. The number of infusoria was comparatively not large, but 
several oxytrichae, belonging to two different species, were observed, 
as well as other small infusoria. There were no diatomaccx present. 



From the above Microscopical Examinations it appears, — 
1st. That the whole fourteen samples of water examined were 
contaminated with organic matter, dead and living, the quantity in the 
majority of the samples being very considerable. The only water 
in a state approaching even to purity, was that from the pump at 
New Inn, 

2d. That in none of the waters were any peculiar organic produc 
tions detected, which could be supposed to exert any direct influence 
in occasioning cholera. 
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Lambeth Company. 

26, Waterloo iZoorf.— Collected 16th December 1864, by Mr. Hears. 

The quantity of sediment from this water was but small, and con- 
sisted chiefly of organic matter. In it there were found one eel- 
like annelid and a few small infusoria, principally of the genus monas ; 
there were a good many diatomaceae, including several Pustules of 
synedra ulna, two or three of a second species of synedra, a few 
frustides of gomphonema, and threads of meloseira varians, together 
with five or six green rolling sporules, and a little of the slender fungus. 
Amongst the dead organic matter were a great number of the brown 
ova cases, several fragments of decaying vegetable tissue, and two 
broken shells of Cyclops. 

126, Waterloo Road. — Collected 16th December 1864, by 

Mr. Mears. 

The sediment in this instance was less than in the previous sample, 
but its constituents were nearly similar. Amongst the infusoria 
were two annelidse, a few small euglenae, and many monads, there 
were several frustules of synedra ulna and other diatomaceae, a large 
number of the brown ova cases, some of the slender fungus, and 
many fragments of decaying vegetable tissue. 



West Middlesex Company. 

77, Upper Berkeley Street, — Collected 28th September 1864, by 

Dr. Greenhow. 

Eight or nine small infusoria were seen in this water after subsi- 
dence, as well as nine or ten entomostracca?, Cyclops qujidricomis in 
a peculiar condition of growth. The sediment was rather conside- 
rable, and in it the following organic and other productions were 
seen: — three small worms, anguillula fluviatilis, five or six loricated 
infusoria, a species of euchlanidota, several actinophydes, oxytricha 
pellionella, vorticellae, many small paramecia, a few animalcules of the 
genus coleps and lagenella, five or six of the genus amphileptus, and 
three or four polyarthne. Amongst the desmideae were four or 
five fronds of scenedesmus quadricauda and sc. acutus, and pedias- 
trum boryanum; amongst the diatomaceae were many frustules of 
cyclotella operculata, several of Nitzschia sigma, three or four groups 
of frustules of synedra minutissima, frustules of meloseira varians, 
amphora ovalis, and of two or three different naviculsD. Amongst the 
dead organic matter were a great many fragments of shells of cntomos- 
tracese, many of the exuvial masses, and other debris, intermixed with 
which were the green branched threads of some conferva, and the 
usual fungus with slender threads. In addition to the brown bottle- 
shaped sporules, lagenella, were other brown sporules, round and 
oval. Fig. 17. 
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(4.) Report showing the Results of the Miciioscoi'ic.\x Examina- 
tion of different samples of Wateu obtained from the Service 
Pipes of several of The Metropolitan Water Companies, 

Inasmuch as the condition of water taken from cisterns is, to some 
extent, dependent upon the cisterns themselves, whether they are 
covered or not, and whether they are regularly cleaned out, so as not 
to allow of accumulation, it might be con.^idered that it w^s not pro- 
per to judge of the quality of the water supplied by any Company by 
its state as taken from cisterns. This objection, no doubt, holds good 
to a certjun extent, but not so much as might be supposed. In orfer, 
however, to meet this objection, and to ascertain the actual condition 
of the waters of the seveml Companies, specimens Avere obtained from 
the service pipes, that is, the several waters were procured precisely as 
supplied for use. The results of the Microscopical Examination 
of these waters were as follows : — 

Grand Junction Company. 

3, South Rowy Golden Square. — Collected loth December 1854, by 

Mr. H. Miller. 

After standing the usual time this water threw down rather much 
sediment ; there were present in it a good many monads and other 
infusoria, several euglcna) and oxytrichaj, together with large green 
moving sporules. Tiie diatomacea) abounded, and included several 
genera and species, amongst which the following were conspicuous — 
frustules of cymatopleura solea, synedra ulna, and a few of two 
other species of synedra, many frustules of diatoma vulgare, navicula 
amphisbocna, and other naviculre, a good number of frustules of 
pleurosigma hippocampus, and very many of coscinodiscus eccentricus, 
with a few filaments of meloseira varians ami fragillaria capucina. 
Amongst the dead organic matter were some of the brown ova cases^ 
many spiculaj of the fresh water sponge, much organic debris, a frag- 
ment of fir wood, and a good deal of decaying vegetable tissue. 

13, Marshall Street, — Collected 15th December 1854, by 

Mr. H. Miller. 

The sediment from this sample was about equal in quantity to 
that from the previous water, and consisted principally of dead and 
living organic matter; it also resembled, in the organic produc- 
tions of which it was constituted, the water from South Row. 
Amongst the infusoria, however, there were noticed, in addition to 
those mentioned in the previous sample, an acarus-like entomos- 
tracan with a red eye, and one or two large paramecia, P. aurelia. 
The diatomacea3 were equally numerous, and belonged to the same 
genera and species ; frustules of coscinodiscus eccentricus Avere like- 
wise observed, as well as a few of cyclotcUa operculata ; there was 
a good deal of dead organic matter, many fragments of decaying 
vegetable tissue, and spiculaj of the fresh water sponge, intermixed 
with and growing amongst which was a considerable quantity of the 
usual slender fungus. 
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77, Upper Berkley Sfrecr.— Collected 12th December, 1854, by 
Dr. Heudlam Greenhow. 

TliiB wafer was not perfectly bright and clear, but posaeseed h 
slight degree of opalcBcence. After subsidence there were found, in 
the fluid part, a, great many monads and other gmall infufloria. The 
aediineut depoeiti'd from it was considerable, and coDsisted mainly of 
Clonic matter, dead and living. Amongst the animalcule were 
Domerous Torticellee, V. cunTallari», sometimes tn groups, a few 
englenK), panophrye chrysalis, parainccia, oxytrichtu, myriads of 
monads, and a great many ribriones and masses of amnc. Amongst 
the diatomaceie were a very few frnstules of Nitsschia sigma, 
and some of synedrn rainutisaima, cyclotella operculata, and cocconcJs 
placentuln; while amongst the dead organic matter were numerous 
n^mcnl)^ of decaying vegeUbte tissue, hairs of animals, scales of a 
moth, and a great many spicula; of the fresh water sponge ; grow- 
ing from and Intermixed with the dead organic matter were three 
different Bj>ccies of fungus ; in addition to which there were many 
thousands of the broivn ova case^, single and in masses. 



I 



Chklsea Company. 

27, Lawrence S/rtrf.— Collected 13th September, 1854, by 
Dr. Greenhow and Dr. HaasalL 

Three or four minute infusoria only were seen in this water after 
■abadence, and the sediment which fell from it was extremely smftll ; 
but in it the following organic and other productions were detected: 
three small river annelidie, anguUlula fluviatilis, two vorticellK, two 
oxytrichrr. several pariimecia, three i>r four of a green colour, a good 
norober of coleps hirtus, and a few eugleuic. The principal dei^midciD 
belonged to the genus scenedesmus, of which eight or nine fronds 
were seen. The diatomaccir were plentiful, and conaictcd of frustules 
of cycliitella opercuhita, several, syncdra minutisslma, ORTtcuhi amphie- 
b<en% and meloseira Marians; iu addition to these, were greon 
apwuU-s, fixed and moving, the two ordinary species of fungus, s 
tuft uf ])enicilium glimcum, and n Hltlo yellow debris. Fig. 18. 

27, Turner S/r«f.— Collected 13th September, 1854, by 
Dr. Greenhow. 

But one rather large green aniinalcula scon in this water after 
mbudence. There was only a small <iunntity of deposit, which con- 
usted principally of the yellow fungus, but amongst which wercabo 
noticed a great many infusoria of the genus coleps, several actino- 
I^ydfi*, iixytrichifi, and paramecia, as well as rather many fnutules of 
Oyclofclla, and n few frondu of pidiastrum. 
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SOUTHWABK AND VaUXHALL CoMPANT. 

From 5'^ Thomases Hospital — (collected October 1854, by 

Mr. Walker. 

This water, after having stood for several houi*s, was still dull and 
opalescent, while the sediment deposited was very considerable, and ia 
it the following organic productions were specidly noticed: — seveiBl 
acari-likc animalculse of the class tardigrada, conmionly called water- 
bears, seven or eight stentors, stcntor muUeri, numerous rotifera^ 
many large paramecia, bursariae, vorticella^, oxytricha pellionella, 
amphileptus, and several animalcules of the genus coleps. Amongst 
the dcsmidea; were a great many of the lunar sceuedesmus, ana a 
few pcdiastra ; and amongst the diatomaceo;, which were very abun* 
dant, were very many frustules of the usual cyclotclla and Nitzschia 
sigma, occasional threads of mcloscira varians, and several frustules 
of synedra minutissima, navicula amphisbocna, cymatopleura solea, 
and of Nitzchia dubia. Amongst the dead organic matter were a 
great many of the pellet-like exuvial masses of the entomostracese^ 
and a few fragments of muscular fibre derived doubtless from the 
faeces, and fragments of dead vegetable tissue ; intermixed with these 
and other matters was a large quantity of the slender fungus, and 
some of the yellow kind also. Fig. 19. 

12, Neptune Street, Spring Place , Wandsworth Road. From Main. — 
29th September 1854. Sent to General Board of Health by 
Dr. Ayres. 

This water smelt very offensively of sulphuretted hydrogen, and 
on standing at rest for some time, sufficient sediment collected at the 
bottom of the bottle nearly to fill two teaspoons; this was of a 
blackish colour, and abounded in many different kinds of organic pro- 
ductions. It contained all the usual elements of River Thames 
and South wark and Vauxhall Company's water, worms, shells of 
entomostraceaB, dozens of spiculae of sponge, eggs of zoophytes, &c. 
&c.; indeed, a volume might be filled with a description of the organic 
productions present in this water. 

Mainin Crescent Road, Park Road. — Collected 18th September 1854, 

by Mr. James Frost 

The water in this case was nearly black, and threw dow^n a large 
quantity of black sediment, the colour was due partly to the presence 
of iron, derived no doubt from the mains. It abounded in organic 
productions, most of them being dead when the water was examined. 
Many dead entomostraceic and rotifers were discovered, a great 
number of diatomacew, especially the usual species, also vibriones, 
and numerous spiculae of the fresh water sponge. 

Main in Crescent Road, Park Road. — Collected September 1854, 

by Mr. Samuel Frost. 

This water was very dirty and opalescent, from the presence of a 
very large quantity of organic matter in solution, the smell was also 
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exceedingly offensive. The residue, which was very considerable in 
amount, consisted chiefly of organic matter, dead and living, and in 
it there were found a great number of infusoria, including dozens of 
rotifers, and many other rotifero;, of the genus anuraea,aswell as several 
of the large twisted paramecia; amongst the diatomaccaj were 
noticed especially Nitzschia sigma and cyclotclla opcrculata ; amongst 
the desmideiB there were a few pediastra ; a good many spiciila3 of 
the fresh water sponge were likewise present. 

Main in Crescent Roady Park Road, — Collected September 1854, 

by Dr. Hassall and Mr. Frost. 

Tiiis specimen was obtained from the same locality as the two 
previous waters. After standing at rest for some time, the water still 
remained thick and opaque, and threw down a very copious sediment. 
In the fluid part there were discovered a great many euglenje, 
frustules of cyclotclla opcrculata, and a large number of sporules and 
beaded threads of a species of fungus. The sediment swarmed with 
infusoria of all kinds, including entomostracea", a lai*ge number of the 
eel-like annelida;, as well as one other annelid, resembling the blood- 
worm, also animalculte of the following genera, brachionus, oxytricha, 
stentor, actiuophrys, euglena, and vorticella, the latter being very 
abundant. It contained also a very large quantity of the usual 
slender fungus in masses, visible to the naked eye, the yellow 
fungus, together with many of the exuvial masses derived from the 
entomostraceas, numerous spicula of the fresh water sponge, and dead 
and decaying vegetable tissue. 



New River Company. 

3, Broad Street y Golden Square. — Collected 14th December 1854, by 

Mr. H. Miller. 

There were present, in the fluid part of this water after subsidence^ 
a few monads and other minute infusoria. In the sediment, which 
was small, there were monads and other minute actively moving 
animalcule, as well as infusoria of other kinds, but their number 
altogether was not large ; two rotifers, two or three actinophrydes, 
a few euglenas, as well as green moving sporules, some large flat pale 
brown statiomury sporules, as also some of another brown sporular body 
were seen ; these latter were of a somewhat lenticular form, being 
convex on one side, and concave on the opposite side, with a laige 
circular ai)crture. The diatomacecc were very abimdant, there being 
hundreds of frustules of synedra, of two or three different species, 
several frustules of navicula binodis, two of gomphonema, two or 
three of cymbella, one of a species of cocconema, many of pleu- 
rosigma hippocampus, and several threads of fragillaria capucina; 
there were also a few short filaments of oscillatoria, and two or three 
fragments of decaying vegetable tissue. 
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9^ Hopkins Street, Golden Square. — Collected 14th December 1854, 

by Mr. H. Miller. 

In this specimen the sediment was rather small, and like the pre- 
vious sample, the number of infusoria was not great in proportion ; 
they consisted of one river annelid, one actinophrys, and an oxy tricha. 
It contained, however, a large number of vegetable productions, 
especially diatomacese, of which the chief were the different species 
of^ synedra noticed in the sample of New River water from firoad 
Street, including many frustules of synedra ulna ; in addition to the 
various species of synedra, there were a great many frustules of 
pleurosigma hippocampus, and of a second species of pleurosigmai 
with nonstriated frustules, one nitzchia sigmoidea, a few frustules 
of the genera navicula, cocconema, and gomphonema, and several 
threads of fragillaria capucina. The only desmide» seen were 
two or three fronds of scenedesmus quadricauda, but there were 
a few threads of two or three species of conferva, belonging to 
the genera zygnema and vesiculifera, some green moving sporules 
were likewise observed, as well as a great many of the brown ova 
cases, and a few small fragments of decaying vegetable tissue. 



East London Company. 

4, Dock Street— CoYLqcXq^l 14th December 1854, by Mr. Wildbore, 

The quantity of sediment deposited from this water was rather 
considerable^ and consisted principally of organic matter intermixed 
with numerous gritty particles ; the number of living organic pro- 
ductions contained in it was large, and included several species and 
genera of infusoria, and the same of desmidese and diatomacea^. The 
infusoria embraced the ordinary genera, as monas, coleps, Parame- 
cium, oxytricha, and polyarthra, together with one or two annelidas. 
Amongst the desmidca? noticed were fronds of desmidium hexaceros, 
and amongst the diatomacese frustules and threads of meloseira varians 
and fragellaria capucina, frustules of pleurosigma, cocconema, and 
different species of synedra. In addition to these productions there 
were the usual species of fungi, that with slender threads and the 
yellow branched stalks (the quantity of this last being considerable), 
pieces of vegetable tissue, and fragments of granular organic debris. 

1, Back Church Lane, niiitechapeL — Collected 13th December 1854, 

by Mr. AVildbore. 

The sediment deposited from this sample was rather considerable, 
and about equal to that from the previous water. The same pro- 
ductions were likewise met with, but in addition a few others were 
observed, including two or three rotifera;, frustules of diatoma vul- 
gare, synedra ulna, and cymbella cuspidata, together with threads of 
meloseira varians and fragillaria capucina, and a few of the brown 
festooned sporules. The quantity of dead and decaying organic 
matter which was infested wit*h the slender funfjus was considerable. 
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Hampstead Company. 

47, Arlington Street, Humpateftd Road. — Collected Ifith Septeniber 
1854, by Mr. Botteler. 

This water waa somewhat disagreeable to the taete and smell, and 
wrtj* imthcr turbid ; the sediment deposited waa conaiderable, and 
contmned numerous living organic productions, amongst which were 
noticed several dozen animalcula^ of a species of bruchioQus, Beven 
or eight vorticclla;, several of the genus aniphileptus, two or three 
oxylricha;, sevenJ of the genera coleps and logenella, some of the 
ordinary ciiglena;, rather many small paramecia, lour or five of a 
species of euglena resembling E. longicnuda, and the »ime number of 
pandorina monim. Amongst the desmtdcaewere rather many jiedJastra 
and ecenedesmus, and two cloateria. Amongst the diatomaccn were 
several aeterionellas, and one or two pleurosigmas ; lastly, there were 
rather many of the broivn peculiar bodies which occnrred bo abund- 
antly in the water procured from tlie Golden Square district, ronnd 
and green sporules, rather large, and groups of bottle green sporules. 
The sediment which subsided not only contained the productions 
above enumerated, as well as many others, but wa.s composed in 
great part of earthy matter, and organic debris, including many 
fragments of the shells of entomostracero, and the exuvia; of the 
same. 

47, Arlington Street, Ilampsleatl Road.— Collected 20th September 
1854. by Mr. Botteler. 

A second specimen of this water presented characters nearly ideo- 
ticul with the above. The water itself, after complete subaidcnoe, 
was nithcr opalescent, and there were seen in it, with the microscope, 
a few briiwn and green sporulea, a few desmidete of the genus 
BCcnctlc^miiB, and one asterionelliu The residue which subsided 
Tra« conBidcrahle, and of a fuwn colour, and under ihc microscope it 
presented a granular texture; the number of infusoria seen was not 
great, but a shell iloamina longirostris, a brachionus, one eel- 
Eke worm, a s[)eoies of the genus euglena, twisted like the letter 
S, and a few lagencllie, L. euchhira ; the number of petliurtria 
seen wa.> very great, and included the fallowing species, P. elegaos, 
P. hexaclis, P. [lertusum, and P. beptactia ; dostcreum accnwiun, 
Boene<iesmu3 quadricauda, and S- lunaris were also observed, and 
there were a few aeterionellas, frustules of pleuroeignui acuminatam, 
u well at some brown and green sporulca Fig. 20. 



Kent Company. 

From ^(7r«r.— Collected 30th September 1854, by Dr. HassBll 
accompanied by Engineer of Works. 

Bather niEnv monads were present in this water aftvT complete 
•ubudencc There wm scarcely a trace of visible Bcdimcnt, but 
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neyerthcless there was sufficient to funush the following results. 
There were noticed two river annelids, several of a loricated animal-' 
cula allied to rotifer, oxytricluc, of three different species, several, 
a few animalcula of the genera paramecium, coleps, and eu^lena; 
one brown motionless sporule, a pleurosigma, and a navicula, a dotted 
duct^ and some of the slender fungus. 

From Service Pipe. — Collected 30th September 1854, by Dr. Hassall 

accompanied by Engineer of Works. 

Four or live minute infusoria only were seen in this water after 
subsidence. There was scarcely a particle of sediment visible to the 
naked eye, but yet there were discovered, with the microscope, more 
than a dozen of the loricated rotifer- like animalcula, nine or ten very 
small eel-like annelids, anguillula fluviatilis, three animalcules of the 
genus polyartlira, two euglense, several monads, two or three 
frustules of dititomacese, including meloseira varians, and a little of 
the slender fungus. Fig. 21. 



The following conclusions may be deduced from the preceding 
examinations of specimens of Water procured from the Service 
Pipes of the different Metropolitan Water Companies : — 

1st. Thiit the samples of water procured from the service pipes of 
the Southicark and Vauxhall Company abounded, like those from the 
cisterns supplied by the same Company, in organic matter, living and 
dead, anhnal and vegetable, inchiding entomostracca^, annelidie, in- 
fusoria, dcsmidca?, diatomacea;, fungi, fragments of decaying and 
dead vegetable tissue, as the hairs and husk of wheat and other 
vegetable substances, starchy matter, and in some cases even frag- 
ments of altered nmscular fibre, derived from the faecal matter poured 
into the river from the sewers. 

2d. That many of the same species of productions were detected 
in the water of the Chelsea Company as were present in that of the 
Southwark and Vauxhall Company, although in greatly diminished 
nmnbers. This difference is attributable, as already pointed out, 
to the circumstance that a tolerably efficient method of filtration of 
this water is adopted previous to its di.'*tribution. 

It has been declared that the water supplied by the Southwark 
and Vauxhall Company is filtered previous to distribution. From 
the results derived from its examination we can scarcely believe that 
it undergoes any process of filtration whatever before delivery. If 
it be filtered, it is very certain that the method adopted is all but 
useless, for between it and the water of the Thames, as taken from 
the river at the spot at which the Southwark and Vauxhall Com- 
pany obtains its supplies, there is only that amount of difference 
which would arise from mere subsidence. 

The organic productions contained in the water of the Southwark 
and Vauxhall Company as supplied correspond exactly with those of 
Thames water itself, and their number is nearly as great; indeed, 
so abundant and peculiar are the productions contained in Thames 
water, near the bridges, that by the microscope alone this water and 
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tliat of the CoQipanies which take their supply from the liver Thames 
near the metropolis iray be readily and most certainly diBtinguishec]. 
Wehavenlready referred to the fact of the occurrence in Thames water 
near the bridges, as well as in the waters of those Companies which 
obtain their supply from the same part of the Thames, of certain epccies 
of diatoniacear, found only in bnickiah water, a remarkable and im- 
portant fact which, independent of other considerations, ia eufiicieut 
to show that thia water ought never to have been employed for the 
supply of the metropolis. 

3d. That the quantity of organic matter and number of living 
organic productions contained in the water of the tf'est Middletex 
Company was very considerable, so much bo, indeed, as to make it 
exceedingly doubtful whether the water which it supplies is filtered 
before delivery or not, and, if filtered, it is evident that the process is 
far from effectual. 

4th. That the water of the Hampstead Company aa supplied, like- 
wise abounded in a great variety of organic produetinns, several of 
the species being different from those contained in the River Thames 
waters. It is, therefore, very doubtful whether thia water is filtered. 
Some of the samples examined have been distinctly coloured, and 
have even emitted a somewhat offensive smell. 

5th. That the waters of the Nrio Ricer and Graml Jiinrtion 
Companin, the one taking its supply from the New Hiver, the River 
Lea, &&, the other from the Tmimes at Brentford, both contain a 
considerable amount of organic matter, and many forms of animal 
and vegetable life. The water of the Grand Junction Company 
was distinguished especially by the large number of aaterioncllaa 
which it contained, the same diatoma was likewise present in the 
water of the Hampstead Company, port of the supplies of wuich arc 
Mud to be sometimes derived from either the Grand Junction or 
West Middlesex Company, wc believe from the former. 

The New River Company, as already stated, does not filter the 
water which it supplies, and the condition of the water of the Grand 
Junction Company renders it probable that this also is the case with 
respect to it. 

6th. That the amount of ot^nic matter and the number of 
organic productions was very much less in the waters supplied by 
the Lambftii, Eait London, and the Kent Companiet. This is 
explained by the circumstnnce that these three Comjtanies now 
supply filtered water. Living infusoria and other organic pro- 
ductions were, however, present in every sample of the water of the 
above three Companies subjected to examination, sufficient clearly to 
estahlivh the fact that these waters were not of that degree of purity 
which is BO desirable. The waters supplied by these three Com^Minies 
are all river waters, and as such they are exposed to numerous sources 
of eontaminatioii. 
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(5.) Rescltb of the MiCEoscopicAi, Examination of Water 
stored in Cisterns, Bitttb, anti Tros. with KsMARKa on the 
State of those Receptacles, and their influence on the PtrHmf 
of the Water. 

There is great variety in the kind and size of the rec«pt«cles 
ased for the atoreage of water. In the larger houses the water ie, 
of course, received into cisterns, which are either made of lead or 
slate. To the ubp of lead for cisterns there are certain objections, 
into which it is not necessary to enter here. One of the evils attend- 
ing the use of cisterns is tlie position in which they are too often 
placed ; sometimeB they iire situated so awkwardly that they can be 
reached only with greiit difficulty, thus offering a considerable 
obstacle to their being regularly cleaned ; in some cases they are 
placed immediately over the water-closet, bo that the water imbibes 
the emanations which proceed from it. Another evil attending the 
use of cisterns is that they are often out of condition or repair ; very 
frequently the ball-tap will not act, or is altogether removed, a great 
waste of water, with inundation of the premises being the con- 
sequences; what ia of fliill more importance, the lid of the ci stem is 
often taken away, or sometimes it is not provided with a lid at all, 
the wat«r is thus exposed to air smd light, and the genenktion and 
development of animalcula and other oi^anic productions greatly 
promoted : in other cases the lids arc fastened down, so that it is 
impossible to clean out the cisterns at all, we have seen several 
instances of this kind. Find this where a whole court is supplied by 
the same tank. Examples without end might be cited of cisterns in 
all the conditions above described, but the particulars referred to aro 
80 well known as to render this unnecessary. 

In the houses and cottages of the middling and poorer classes the 
water is, for the most part, stored in butts, tubs, and pans ; these 
conunonly have no lids, and they are unprovided with waste pipea, 
BO tliat it is not only a matter of difficulty to clean them, hut the 
water is very apt to flow over at the top, and saturate the soil around 
the house ; the position of many of the butts and tubs is also often 
as objectionable as that of the cisterns. Again, in many cases the 
size of these receptacles is so small that they do not afford anything 
like a proper supply of water. 

In a great many houses the water la not laid on at all, conse- 
quently there is no provision for the storcage of water, but the daily 
supply is procured out of the house, and is kept in any jugs, dishes, 
or pans which the people may happen to possess, and which are 
usually placed in the single room which serves as kitchen, sitting- 
room, and bedroom. 

Having thus briefly referred to some of the objections attached to 
the different kinds of vessels in which the water is stored, we will 
now proceed to notice the character and quality of the water con- 
tained in them. 

In the report on water from choWa houMS, wc have already 
given the results of the microscopical examination of a great number 
of samples obtained from cisterns. The general results of those 
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examinations went to show that those waters were, for the most part* 
Ifti^ely contaminated with organic matter, dead and living. I ghall, 
therefitre, now only state the results of a few additional examinar 
tions ; and before doing thi?, I shall proceed to notice cerdiin general 
facts, wliich have fallen under my own observation, with refeience 
to the condition of water stored in cistema. 

A very great evil connected with cisterns is that the organic 
matter contained in the water aupjilied to them does not find a 
ready egress, but subsiding from day to day, goes on accumulating 
at the bottom of the cistern ; this is owing to the tap not being 
inserted into the bottom of the cistern, but some little distance up 
the side ; this liability to accumulation shows the extreme necessity 
that exists for the frequent cleansing of cisterns; there is, in this 
respect, a moat lamentable neglect on the part of occupiers of eyen 
superior houses ; it is no uncommon thing for these receptacles not 
to be cleaned out for months, or even years. The consequence of 
this accumulation U, that tlie water present in cisterns, from faults of 
construction and the neglect of cleansing, usuallj- contains a much 
larger amount of organic matter than that poured into them from 
dme to time. 

Another had effect of the storeagc of water in cisterne is, that 
when the lids are off, which is so frequently the case, the organic 
matter contained in the water is placed under the conditions mo«t 
favourable to its development, and this development is not confined 
to animalcule and other invisible fiirms of infusorial life, but includes 
a large number of living animal and vegetable productions, but too 
plainly visible t^ the unaided sight, as the fresh water shrimp, ento 
raostmceic of various genera and species, hydne and other zoophytes, 
different species of molhisca, and coiichifera, blood worms, and 
several other nnnelidn; ; while different species of confervie and 
diatomaceic arc often seen growing on the sides of the cisterns, and 
may ofWn be collected in handful?. We have seen dozene of cisterns 
half filled with green confervit and other vegetable and animal pro- 
dtictions. Some of the confervete and diatomacca) being attached by 
roots, and the hydne and mollusca>, which hold on to these, seldom 
escape with the water from the cistern ; this Is aUo the case with 
the red worm and the other annelida?, but for a different reason, since 
most of these arc imbedded in the sediment at the bottom of the 
butt; ncvertbeleBS. they do sometimes escape. The entomofltraccie, 
commonly known by the name of water fleas, moving freely and 
actively about the whole water, i)a9s out readily throngh the tap, 
and may frequently be seen in dozens, especially in tlie warm wea- 
ther of summer, in every jug of the water drawn. Now the entomoe- 
tracetc ore camiverous, and their appearance in water iniplies the 
presence of other creatures, more minute than themselves, upon which 
they prey. Sometimes large dark spongy looking masset^ are to be 
seen in the water of cisterns, floating on the surface ; these consint of 
the poIyiK)doms of certain species of fresh water zoophytes, entangled 
amongst which are usually tiydnc, onnelidee, and a great variety of 
otlier organic productions. I forwarded the polypodoms of two 
zoophytes met with in a cistern to Professor AUman, of Dublin, and 
he identified one as paludicclla Elircnbergii, and the other was 
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Almost to a certainty plumntella fruticosa. A 1 . _ 

lai^e mass of these zoophytes, was brought to me by Mr, AValah, it 
was taken from a cistern; while a pickle-jar full uf the same was 
left at the General Board of Health by Dr. Paris ; these zoophytes 
were observed to ninkc their appearance suddenly in the cisterns, 
and therefore in f.11 probability were not developed in them. On 
mentioning the sudden appcjirance of these masses in cistema to 
the engineer of the Kent Water Company, he informed me thnl they 
were frequently developed to an enormous extent in the iron miuns, 
and this under great pressure, and notwithstanding that light is 
totally excluded ; their sudden jtrescnce, therefore, in cisterns is, in 
most cases, ])robably owing to the dislodgement of some large mass 
from the main, and M'hich, becoming broken up, ia discharged simul- 
taneously into a number of different cisterns. 

Although a great deal of ignorance is too often met with on the 
subject of water, yet this is not always the case, and many persons 
are fully alne to the importance of obtaining pure water, are toler- 
able good judges of its quality, and do their utmost to obtnin it 
in as pure a state as possible by attention to the condition of the 
cisterns, &c. We have already referred to the practice which pre- 
Tails estenslvely in the districts supplied by the Southwark anil 
Vaiixhall Company, of tying over the service pipes pieces of muslin, 
flannel, and even old stockings, for the puqioae of intercepting eome 
of the impurities contained in the water ; this practice is still more 
commonly adopted with the tap of the cistern, the quantity of dirt 
and organic matter obtained in this way in n short time is often 
perfectly surprising, and clearly shows that the water supplied by this 
Company cannot possibly bo filtered. 

The condition of the water, as contained in any cistern or other 
receiver which is uncovered and exposed to air and light, may be 
judged of to some extent by its appearance as presented to the eye 
alono. We have constantly observed that if the water supplied to 
the cistern itself ia comparatively pure, it continued so for some time 
ae contained in the cistern ; but if, on the contrary, it was impure, it 
speedily became still more so after being received into the cistern. In 
this way the ivater of the Southwark and Vauxhall Company con- 
tained in cisterns could almost invariably be distinguished by the eye 
alone from that of the Lambeth Company. 

So long as cisterns continue to bo used, and it is to be hoped that 
they will not be employed very much longer, it is important that the 
water should be supplied daily, instead of, as it is in too many cases 
at present, every second day, or three times a week ; for the mere 
motion and agitation attending its fall into the cistern has a great 
effect upon its purity, probably owing to some of the dead organic 
matter becoming broken up and oxydized. 

In the preceding brief observations sufficient has been advnnced 
to show that many serious evils are associated with the use of cisterns 
and other receptacles for the storeage of water. These evils can 
only be effectually obviated by their abandonment, and by the adoption 
of the constant, in place of the intermittent, method of supply. 



Kesults of the Miceoscopical Esamisatiun of Six ndditionnl 
Samples of Cistern Water. 

Lawuetii Compaky, 

126, JFalcrlm) /^aarf— Collected 5tb September 1854, hj Dr. 
Hoesoll and Dr. Thomaon. 

This water was clenr and bright, and in it, after siibaidenee, tliere 
were discovered only three or four minute infusoria. A very small 
quantity of sediment only was deposited, which contained scarcely 
any infusoria, there were a few spicultc of freah water sponge and 
fruatulea of a species of navicula, of cyclotelln and of synedra; 
also a few exuvini masses, and part of a dotted duct or vessel. 

This sample of water may be regarded as a very favourable one of 
Lambeth water as now supplied. 
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West Miudlksk.^ Coupasv. 

77, Upptr Berkeley ^frfcif.— ColleetedSSth September 1854, by 
Dr. llendlam Greenhow. 

This water was somewhat dull and opaque ; it was found to con- 
tain, after subsidence, one or two paramecin, a good many iDfuHOria, 
and one polyartlira. The residue was rather considerable, and con- 
tained numerous infusoria, including one oxytricha and many vorU- 
cell», a few aoKcbv, and a good number of actinopluydes, apparently 
of two species, two or three animalculic of the genus rotifer, the 
•terns or jwly pedoms of some fre^li water zoophyte, frustulea of eyclo- 
telltt uperculatn. and some of the slender fungus, wiih much dirt 

i sandy mutter. 



Chelsea Compant. 

12, Lavrenee Street, CAc/sro.— Collected 17th September 1854, by 
Dr. Head lam Greenhow. 

The residue from this water was nilher considemble, and of a 
yellQwieh colour ; it conMstcd in good part of the yellow fungus bo 
often before referred to, and it did not contain many infusoria, but 
the fallowine organic and other productions were noticed in it : frag- 
ments of shGUs of eotomostracetc, two or three infiworia of the genus 
amaiba, and a few monads, scenedesmus quadricauda, brown granular 
corpuscleA, a few threads of slender fungus, and several of the i>cllet- 
Bke exuvial nuiMes derived from entoniostmcea-. 

This water was taken as a fair specimen of the Chelsea water kept 
in unks. 
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SOUTHWABK AND YaUXHALL COMPAinr, 

Cistern at St. Thomases HospitaL — Collected October 1854, by 

Mr. Walker. 

The residue in this instance was derived from the subsidence of 
five gallons of the water, and was so considerable that it would jpro- 
bably have weighed nearly two drachms. It contained numerous lai^ge 
red worms nearly an inch in length, as well as many dozens of smaller 
annelidse, of which two species were made out, and several entomos-. 
trace»,also the exuviae, skins, and shells of the same. It contained, 
likewise hundreds of rotifera; and vorticella^ Amongst the vegetaUe 
productions, were scenedesmus quadricauda, Sc lunaris, and several 
species of pediastra ; the diatomaceas belonged chiefly to the genera 
Nitzschia and cyclotella. Amongst the dead organic matter were 
fragments of vegetable tissue, and numerous pieces of altered mus- 
cular fibre, these last being doubtless derived from the foecal matter 
poured into the river. 

Cistern at St. Thomas's Hospital — Collected October 1854, by 

Mr. Walker. 

Another sample of this water presented the same characters and 
contained the same abundance of the different kinds of organic 
matters, dead and living, animal and vegetable, as were noticed in the 
previous sample. 



Hampstead Company. 

47, Arlington Street — Collected 10th September, 1854, by 

Dr. Ilassall. 

This water, like those obtained from the service pipe of the same 
cistern from which this sample was procured, possessed a yellowish 
tinge, and deposited a considerable amount of sediment ; this con- 
tained a large quantity of organic productions, for the most part of 
the same genera and species as those present in the specimens from 
the service pipe ; those which were most abundant were two or 
three different species of pediastruni and scenedesmus, asterionella 
fomiosa, a species of lagenella, and two or three species of brown 
moving sporules. 

The general results of the Microscopical Examination of the various 
specimens of Cistern Water have already been statedT The principal 
conclusion is that the whole of these waters in use in the metropolis 
abound in organic matter, animal and vegetable, dead and living, 
their condition being even worse than that of the water as procured 
from the service pipes. 
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(6.) Besultb of the MiCRosconCAL Examihatiok of Wai^ 
procured direct from the New River, the Siver Lea, and the 
Thames, &ud taken at different points. 

RlTER THAlfEd. 

The Nunplea were procured from the river nt the following 
sittutions : — 

Thames Dilton. — This being the highest point from which, at 
present, any of the Metropolitan Water Compaoica obtain their 
supplies. 

Chelsea Reach, from which point the Soiithwark and Vanxhali and 
the Chelsea Companies etill continue to take the water which they 
supply. 

Hungerford Briitye. 

London Bridge, and 

CreratcicA, within a few yards of the Hospital .Sliip, the Dread- 
iiought. 



Thamet fiaCirfrom rAamMfliWon.— Collected 3rd September 1854* 
hy Dr. HaBsall. 

This water was companitively bright and clear, possessed no 
appreciable odoitr, but was eomewhat disagreeable to the taste. 

In the supernatant liquid there were discovered, by means of the 
microscope, a considerable number of infusoria ; one, and this waa 
the most abundant, waa remarkable for tlic sudden leaps and darts 
which it took, and belonged to the genus polyarthra ; a second kind 
of animalcule, which was not uncommon, was a species of Para- 
mecium ; several of each of these, na well .-la sometimes other 
infusoria, were coulaioed in nearly every drop of this water, no 
matter at what depth, aa it stood in a half gallon bottle, it waa taken 
for examination. 

The deposit which subsided was much ]css considerable than that 
from all the other samples e-xamincd. Subjected to examination 
with the microscope, however, it waa found to abound in a great 
variety of forms of infusoria and diatomaceae, aa well aa different 
kinds of fungi ; amongst the infusoria may be mentioned apeciea 
belooguig to the genera rotifer, oxytricha, paramecliin), and uvella, 
and aniougst the diatomacea;, broken threads of fragillaria, diatom*, 
and mcloseira. 

Hammertmith. — Collected August 1854, by Dr. UasaalL 

Tliis water was somewhat dull and opalescent, even after standing 
twelve hours, but less fo than the remaining samples ; it was of a 
Siint yellow tint, and ita taste was disagreeable. 

The sujKmatnnt liijuld was found to contain numerous aniinalculsc, 
many more indeed than the previous sample, and especially a mioate 
Paramecium which occurred in greater or less numbers in all the 
wafers examined. There were also present other kinds of infusoria, 
principally belonging to the genera avella and euglena, u few diatt^ 
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macese, principally meloseira Tarians^ and seTeral fronds of pedifl»- 
trum. 

The deposit was many times greater than that from the Thama 
DittOQ water, and it contained a good many infusoria, chiefly of tk 
genera oxytricha and paramecium; it abounded with diatomaces, 
especially navicnlae, and cells of cydotella operculata and melosein 
nummuloides, and there were also discovered in it hairs of wheat 
fragments of decaying vegetable tissue. 

Chelsea Beach. — Collected August 1854, by Dr. Hassall and 

Dr. Thomson. 

After having stood the usual time, the water renuuned decidedly 
turbid and opalescent, much more so than the previous sample ; it 
was of a yellow colour, and disagreeable both to the taste and 
smell. 

In every drop of the fluid portion examined, numerous livin^; animal 
and vegetable productions occurred ; the infusoria belonged chiefly 
to the genera paramecium, coleps and uvella, a few of the peculiar 
jumping animalcula) already noticed, polyarthrce, also occurred, while 
there were many green and brown sporules, probably of conferva 
and diatomaccas, as well as a few frustules of cyclotella operculata. 

The deposit was of a light brown colour and large in quality, very 
many times larger than that of the Hammersmith water ; it consisted, 
like that of the remaining samples, in great part of earthy matter 
mixed with various organic substances. Therewere detected in it rather 
many infusoria, chiefly vorticellro, oxytricha pellionella, paramacia, 
actinophrides, and rotifera, also coleps hirtus, acincta mystacina, and 
euglena viridis ; a great many diatomaceae, especially Nitzschia si^rma, 
meloscim varians, M. nummuloidcs, synedra minutissima, cyclotella 
operculata, and navicula amphisboona; amongst the desmideaj clos- 
terium Ehrenbergii, and pcdiastnim pertusum were noticed ; lastly, 
much fungus, hairs of animals, of the husk of wheat, and fragments 
of dead vegetable tissue were present. Figs. 22 and 23. 

Hungerford Bridge. — Collected August 1854, by Dr. Hassall 

and Dr. Thomson. 

This water was certainly still more opalescent than the Chelsea 
water, it was more deeply coloured, and smelt and tasted more dis- 
agreeably. 

The number of living organic productions contained in this water 
was less than that from Chelsea, although a single drop of it, even 
after subsidence, could not be taken without some being discovered ; 
there were observed numerous green and brown sporules, animalculas 
belonging to the genus euglena, and a few of the polyai'thrae already 
noticed. 

The deposit contained but few infusoria, but many diatomaceac, 
chiefly cyclotella operculata, Nitzschia sigma, meloseira nummu- 
loides, with a few naviculse ; there were also discovered in it fragments 
of vegetable tbsue, husks of wheat, a few pieces of altered muscular 
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fibre, and some of the black cnrbonoceoue matter derived from the 
sewers. This water was evidently contaminated with sewage; the 
deiKisit was greater from this than from any of the other samples. 

London Bridge. — Collectetl August 1854, by Dn Haaeall and 
Dr. Thomson. 

This water waa also opalescent after standing the usual lime, and 
its smell and taste were disi^reeable ; it contained nearly as many 
infusoria as the Chelsea water. 

The dojKwit was less considerable, and there were present in it a 
good many diatomaceffi and infusoria. The animalcule belonged to 
the genera paramecium, oxytricha, and actinoplirys ; the dintomaceic 
principally to cyclotella, Nitsschia, and naviculo. There were 
observed in addition one or two of the small river annelid, anguillula 
Buviatilis, several desmideio of the genus pediastrum, and filaments 
of fungus. 

The surface of this water, after having stood for some time, be- 
came covered with an inidescent pellicle, derived most probably from 
decomposed organic matter. 

Greenwkh. — Collectetl August 1854, by Dr. Ila^sall and 
Dr. Thomson. 

This water, like the others obtained in the vicinity of the metro- 
polis, was opalescent and of diegrceable taetc and smell ; it contained 
n great many animalcnlae, though not so many as the Chelsea water. 

There were present in the deposit, which was leas considerable 
than that of the waters from Ciielsea, Ilungerford, and London 
Bridge, plenty of auimalcuUc of the genera rotifer, vorticella, octi- 
uophrys, and Paramecium, a great many diatomacca:, chiefly of the 
genera Xitzscnia and oyclotello, especially X. signia and C. opercu- 
Uta, navicuta, meloseira, particularly M. nummaloidcs, and likewise 
many desmidcw of the genera scciiOTcsmus and pcdiastrumi lastly, 
two or three fragments of altered niuscidar fibre were discovered, 
and jiortions of dccajing vegetable tissue. 



New Riveb Company. 

River at Sadler's »W/*.— Collected 7th October 1854, by 
Dr. llassaa 

In this water after subaidcnee tbei-e were discovered ai'ew nionad«, 
one group of green sponiles, not in motion, and a minute frag- 
ment of a dotted duct After standing at rest, it ihrcw down n 
large deposit, and there were detects in it a great number 
of Inftisoria of various kinds, including two rotiferor, and a broken 
shell of same ; several euglenic, oue nra<rba, several small paraiucda, 
a few of a I.-irge spceio!, proliably par.tmccium chrytalis. and a great 
many monads. Amongst tlic diatomaccw wore frustuica of synedra 
ulnu, and of other species of synedra, a few of tivo different species 
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of surrlrella and pleurosigmay together with filaments of.08cill|it(»ia'; 
there was also found some of the usual slender and yellow fiuilPt 
spiculas of the fresh water sponge, and several fragments of husk of 
wheat. 

The threads which we have usually described as those of a 
yellow fungus bear considerable resemblance, as already remadked, 
m colour, mode of branching, and in their taperii^ form, to the 
stems of the production described by Ehrenberg unoer the name of 
anthophysa ; it is difficult to identify the genus, in consequenoe of 
the absence of the animal ; in one or two cases, however, we hare 
seen the uvella-like animalcula attached to the stems. 



Biy£B Lea. 

From New Canal just above the Water Works of the East London 

Water Company^ Bow. 

Collected 7th October 1854, by Dr. Hassall and Dr. Thomson. 

The fluid part of this specimen of water contained two euglen» 
and many infusoria of the genus monas. In the sediment there were 
discovered a large number of organic productions, living and dead, 
animal and vegetable. Amongst the animalculse noticed were two 
polyarthrae, many euglense, and an animalculse bearing a resQmblaacc 
to a species of halteria, together with a few paramecia, one oxytricha, 
and numerous monads, 'ilie vegetable productions consisted of diato- 
maceas principally and fungi, the former embracing the gen^u 
navicula, cymbella, cocconema, plcurosigma, (including one frustule 
of P. hippocampus,) also a thread of meloseira varians ; two pediastra 
and one clostcriuml were the only desmidese seen. Of the fiingi 
three species wore found, one In germinating sporiiles, the usual 
slender fungus, and the yellow branched production above referred to. 
Amongst the dead organic matter were portions of the shells of ento- 
mostraceaj, and pieces of decaying vegetable tissue. 



The following conclusions may be deduced from the foregoing 
Microscopical Examinations of the waters of the Thames, New 
River, and Lea : — 

That organic matter, both dead and living, animal and vegetable, 
was present in very considerable amount in the whole of the waters 
subjected to examination. 

That in all the waters living animal and vegetable productions 
were discovered in considerable numbers, and these not merely in 
the deposit, but in nearly every drop of each of the waters after they 
had stood the usual time, and after all but the lightest solid matter 
and the more active living infusoria had consequently subsided. 

That nearly all, if not the whole of the living productions noticed* 
infusoria, diatomaceas, and desmideas, belonged to genera and species 
which have been long known, and which have been described ia 
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aystematic works for years; moreover tlic groat majority of tliera are 
present in impure waters at nearly all times and season?. 

That amongst the organic productions in the waters of the West 
Middlesex, Chelsea, and Southwark and Vauxhall Companies were 
eeveral species, principally diatomacea;, which occur only in brackish 
water, as Nitzschia sigma, and meloseira nummuloides. This fact 
clearly shows that a certain portion of sea water finds its way into 
the Thames as high up as the i^ourccs from whence the above 
Companies take their supplies. The number of these productions 
is far less in the water of the West Middlesex Company, and 
still Iiijjhor up, as at Kew, they appear to be nearly lost all toge- 
ther. When we consider that a few miles lower down the river, 
as at Gravesend, the water is quite salt, the fact that Thames 
wat«r near London should be thus affected need hardly uccasion 
surprise. 

That in none of the waters was any tiling observed which could he 
supposed to exert any specific effect in the production of cholera. 

That the presence of all these various living productions in such 
large numbers clearly demonstrates the very impure character of the 
whole of these waters, especially that of the Thames, as taken from 
the river. Between the samples of water taken near the bridges 
and that from Thames Ditton a very marked difference was, how- 
ever, observed. 

That two of the samples examined were demonstrably contami- 
oated with sewage was shown by the presence of the black carbona- 
ceous matter so abundant in sewer water, and the fragments of 
altered tniiscular fibre. 

It should be stated that the several samples examined were pro- 
onred at low water, there not hiiving been any rain for some days. 

There still remains one or two particulars of an interesting cha- 
racter in connexion with Thames water, which may now be referred 
to. The elTect of the incessant traffic of steamers on the river is to 
k^cp the water in a state of pcqietual commotion, which no doubt 
assists in breaking up and dissipating the dead organic matter con- 
tained in it, and thus powerfully promotes purification. Another 
coasequence of the river traffic is that it stirs up the finer purticles 
ef earth, and diffuses them throughout the water'; they arc thus 
brought into contact with the fmgments of organic matter derived 
nminly from the sewers, and to which fragments they adhere. Now, 
there is but little question that the decomposition of the organic 
matter is greatly modified by this intimate blending with earthy 
matter, the deodorizing and purifying powers of which have been 
recently shown to bo so great When Thames water, taken near 
the metropolis, is held up to the light, it is seen to be studded 
with particlea reaembling sand, these do not consist of sand, Imwcver, 
but arc really fragments of organic matter, with very fine earthy 
Btfttter adhering tu them ; this is shown by the circumstance that if 
you prcMi theae (tarticlcs, unlike sand, they are found to be quite 
•oft and yielding. Thames water, taken higher up the river, does 
not present any sucJi appearances. 

Sone idea <^ the quantity of organic matter prcacnt ia th« water of 



264 

the Thames, near London, may be obtained in the fioUowinff ample 
manner: — if a little of the sediment, after being well dried, be ndd xxf 
for a minute or tvro over the flame of a candle it will emit an odonr 
which is most disagreeable and disgusting, arising from the evolatioii 
of gases from the decomposition oi the organic matter. 

I have already referred more than once to the occurrence in 
Thames water, near the metropolis, of productions which belong to 
salt or brackish water, a fact which shows that a certain quanti^ 
of that water must actually make its way up the river considerably 
beyond Chelsea. This one circumstance, independent of all other 
considerations, is sufficient to condemn the Biver Thames in this 
part of its course as a source of supply. The fact that chlorides are 
frequently present in water near the metropolis in conuderable 
amount has often been noticed. It has hitherto been considered that 
these were derived almost entirely from the sewage poured into the 
river, and although there is no doubt but that this is so to some 
extent, yet unquestionably in many cases the principal part of those 
chlorides is introduced through the portion of sea water brought up 
by the tide. 



(7.) Results of the Microscopical Examination of some of the 
Deeper Spring and Well Waters, principally in and near 
London. 

The position assumed in the remarks made introductory to the 
report on water being correct, viz., that the presence of organic pro- 
ductions, and especially of infusoria, is to be regarded as a sign of 
impurity, and as an evidence of contamination, then the deeper well 
and spring waters which have not been exposed to any source of im- 
purity, as by proximity to cesspools or privies, ought to be free, or 
nearly so, frimi those evidences of contamination, and they should 
not contain organic productions, either dead or living, especially the 
latter, of any kind or description. 

In order to ascertain if this be so or not, we have procured speci- 
mens of some of the deeper well and spring waters, obtained for the 
most part in and near London. The results of the microscopical 
examination of these waters we shall shortly proceed to state. 

There are a few precautions which should be observed in the col- 
lection and examination of these waters ; the bottles should be Win- 
chester quarts, they should be thoroughly cleansed, and they should 
not have been used for the same purpose before, lest animalculas or 
other matters should have been left behind from the previous water. 

The sediments or residues, if any, should be separated as in other 
cases, but the greatest care is requisite that tlie glasses used for sub- 
sidence should be scnipulously clean; lastly, the cells and glass 
covers used in the microscopical examination of the waters should be 
new, and should not have been previously employed for the same 
purpose. 
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Should it appear as the result of the following examinations, tli&t 
these waters are free, or nearly so, from living organic productions, 
then very valuable results will have hocn arrived at, for standards 
will have been obtained, by which all waters may be compared as 
regards tlicir purity and freedom from organic mutter, the principal 
and most injurious contamination to which water is subject 

Farther, the fact will be eatablislied that there are in nature 
waters furnished in abundance, and capable of being supplied for 
domestic use, which are for the most part free froui contamination 
with solid organic matters, and which, if present nt all, arc usually so 
in quantities scarcely recognisable with the highest powers of the 
microscope. 



Iffll in Trafaltfar Square. — Collected 25th November \^5\, 
by Mr. .1. II. Sandwell. 
After prolonged examination, not a vestige of solid organic matter 
vas detected in this water. 

Artesian Well, i^ccarfiV/y.— Collected 16th December 1854, 
by Mr. Miller. 

A very small quantity of sediment, of a yellowish colour, was do- 
posited from this water, but more than might have been anticipated. 
Xhe infusoria present consisted of one wheel animalcula, rotifer 
Tulgarc, and two of the eel-like annelid. In addition, there was a 
little of at least two different species of fungi, one belonging to ihc 
genus dnctyliiim, three pieces of dotted ducts, a fragment of fir- 
wood, a piece of straw, four or five of the brown oia cases, together 
with a little grit. 

It is evident, from the contents of this water, that it is exposed to 
some slight source of contamination, probably some of the waste 
and rain waters may make their way into the well through the 
grating beneath the pump. 

Piimp in Vigo Street. — Collected I6th December 1854, by 

Mr. H. Miller. 

There was scarcely a particle of sediment from this water visiblo 

to the unaided eye. No infusoria of any kind were present in it, hut 

it contained a good many of the brown ova cascs, single and in masses, 

e bunch of threads of the slender fungus, several minute fragments 

of decaying vegetable tissue, and a little gritty matter. 

Sprintf in Krntinglon Garden*. — Collected 25th November 18S4, 
by ilr. J. n. Sandwell. 
In this water hut one minute animalcule was seen, two or three 
aporulcB of a species of fungus, and u little organic debria. 

Spring in Ilgde MtrA.— CoUectwl Uth December 1854, by 
Mr. J. H. Sandwell. 
Degree of Ilarduess, I0'5°. 
So sediment was deposited from this water, neither were any 
liring organic productions discovered by means of the mioroscojK!. 
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JVell in Camden Town,^ Collected 30th November 1854^ hy 

Mr. J. H. SandwelL 

There were detected with the microscope in thia water only five 
or six minute monads^ and a very few yellow fragments^ oomposed, 
probably, of decayed organic matter. 

Well at Messrs. Barclay and Perking^, — Collected 23d November 

1854, by Mr. J. H. SandwelL 

After having stood some time, this water deposited a few brownish 
framnents, composed apparently of decayed organic matter^ together 
wiw a minute fragment or two of decaying vegetable tissue ; tihe 
only living productions discovered were two minute infusoria^ £^ut 
the size of monads. 

fflsll at Messrs. Combe, Delq/leld, and Co.'s — Collected 24th October 

1854, by Mr. J. H. SandwelL 

D^ree of Hardness, 5^ 

In this water but two minute infusoria were seen^ and a very few 
crystals of carbonate of lime. 

Well at Messrs. Meux and Co.^s — Collected 27th November 1854^ 

by Mr. J. H. SandwelL 

A very minute quantity of sediment subsided from this specimen^ 
which consisted of brown amorphous matter, with a little srit, .no 
organic productions seen, except a few stationary vibriones in ciusterB* 

Well at Messrs. JVldtbread and Co.'s — Collected 27th November 

1854, by Mr. J. H. SandwelL 

Scarce a trace of sediment subsided from this water, all that could 
be discovered was a very minute quantity of yellowish matter, and 
a few particles of grit. Not a single animalcule of any description 
was present. 

Well at Messrs. Reid and Go's — Collected 27th November 1854, 

by Mr. J. H. SandwelL 

Not a particle of sediment nor a single organic production could 
be detected in this specimen of water. 

Well at Messrs. Calvert and Co.'s — Collected 27th November 1854^ 

by Mr. J. II. SandwelL 

After standing for some time, a little brownish amorphous matter 
was deposited; in this was discovered, with the microscope, one eel-like 
annelia, a single thread of oscillatoria, a little slender fungus, and a 
few minute fragments of decaying vegetable tissue. 

Well at St. Bartholomew's Hospital. — Collected November 1854, 

by Mr. J. H. SandwelL 

A very minute quantity of sediment was deposited from this water. 
Amongst the infusoria found in it were six or seven of a species of 
eel-like annelid, diflFering from the ordinary river worm in the form 
of the tail, which was prolonged into a kind of hair or bristle, a 
rotifer, and several small oxytricha^ Amongst the vegetable pro-' 
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(iuctk'iis, one lat^e thread of u groen confei'va, a navicala, and Rome of 
the eicnder fungus were seen; it also contained n piece of 6rwood, 
and mthcr many other fragments of dead and decaying vegetable 
tisflue, and a little gritty matter. 

ffellat Tottenham.— Colheted 2&th November 1854, hv 
Mr. J. H. Sandwell. 
This specimen of water at first presented a slightly reddish tinge, 
and threw down, after standing for a time, a considerable de]>osit, 
also of a reddish colour, and which was gritty, the colour was pro- 
bably due to the presence of carbonate of iron. Not a single ani- 
nialoiile seen, or any other description of organic production. 

ff'fllat Tuo^Vw.— Collected 30th November 1854, by 
Mr. J. H. Snndwell. 
Tbis water presented a dull and opalescent appearance, but not a 
single living production of any kind or description waa discerned 
in it. 

Sprina at ffH^/orrf.— Collected 24th November 1854, by 

Mr. J. II. Sandwell 

Degree of Hardness, 18-5°. 

This water was perfectly clear and bright, and after having stood 

the usual time, the only oi^anic productions found in it were five or 

six minute infusoria, about the size of monads, no other solid matter of 

any description was seen In this water, with the exception of a few 

gronpe of crystals of carbonate of lime. 

Surface traterat Famham. — Collected 6th December 1854, by 
J. M. Paine, Esq. 

In this water there was observed, with the naked eye, a small 
quantity of debris, of a reddish colour. After subsidence, rather 
many infusoria of the genus monas were detected, and five or air 
larger species of infusoria, t<%elher with four of the eel-like annelid, 
anguillula fluviatilis; there was present in it also a small quantity of 
tlie thallus of a fiiugus, and two or three fragments of decaying 
vegetable tissue. 

The tame, from tap at 3fr. Paint's Iloute. — Collected 16th Decem- 
ber 1854, by J. M. Paine, Esq. 
After standing at rest, this water threw down rather much sedi- 
ment of a dirty brown colour, in which were seen several organic 
productions. Amongst (he Wxaxg ones were found a stcntor. three 
nitifera, the same number of vorticellm, two or three oxytrichai, a 
Paramecium, a few monads and some vibriones, together with threads 
of the slender fungus ; the dead organic matter consisted of numerous 
piec«9 of decaying vegetable tissue.' 
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Spring at Waddon Farmyard^ adjoining Beddingtan. — ^Collected 
23d November 1854, by Mr. J. H. SandwelL 

Degree of Hardness, 12^ 

This water let fall a small quantity of brown sediment, chiefly 
organic In this, only three infusoria were seen, viz., two annelids 
and one other rather lar^e animalcule. It abounded, however, in 
v^etable productions of different genera and species, as follows: — 
numerous threads of confervaj, embracing two species of vesiculifera 
threads of oscillatoria, zygnema and lyngbya. Of the desmides, three 
fronds of pediastra only were seen, but a good many diatomaceae^ 
which included especially meloseira, two species, as M. varians and 
M. arenosa, navicula, pinnularia,nitzschia, and fragillaria, with a few 
frustules of two or three species of synedra. 

Amongst the dead organic matter were broken pieces of shells of 
daphnia, many fragments of spiral vessels, and other decaying vege- 
table tissue. 

Well at Messrs. Allsopp'sy Burtan-on- Trent. — Collected 30th 

November 1854. 

After subsidence, not a single animalcule, even a monad, could be 
discovered in this water. The only solid contents which were pre- 
sent were a few simple and aggregated vibriones, and the threads 
and sporules of a fungus, one small piece of firwood, and three or 
four fragments of decaying vegetable tissue. 

TFell at Messrs. Allsopp^s, — Collected 30th November 1854. 

A second specimen of Burton water was subjected to microsco- 
pical examination, and this was found to be equally free from 
animalcula or infusoria. 

Mr. AUsopp, in a letter, gives the following account of the Burton 
wells: — "They are not more than 32 feet in depth and about 21 feet 
in diameter ; they take their source from some hills in the neighbour- 
hood, which abound in gypsum, and the water passes through gravel 
and a stratum of quicksand, which often impedes the operations of the 
borer." 

Well at Messrs. Bass and Co.^s, Burton-on- Trent {Old Brewery). — 

Collected 1st December 1854. 

A minute quantity of sediment visible to the naked eye subsided 
from this water; in it there were discovered several infusoria, em- 
bracing the following genera:— two of the eel-like annelid, eight of 
the usual species of' vorticella, also one of another species, and 
five or six monads ; it likewise contained sporules and threads of 
fungi, some of the brown ova cases before referred to, five or 
six very small fragments of decaying vegetable tissue and some 
yellow organic debris. 

Well at Messrs. Bass and Co.^s, Burton-on-lVent {New Bretcery), — 

Collected 1st December 1854. 

This specimen of water was procured from another well on the pre- 
mises of Messrs. Bass and Co. The only living productions discovered 
were one monad and three or four threads of the slender fungus. 
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The following are 8ami)lea of ihe Water of the WooLWicn, PlumF- 
STEAD, and Cbarltos Company. 

Collected 16th December 1854, ljy Dr. 

Hasaall and Profeaaor Clitrk. 

Degree of JIardness, 825°. 

Nat the smalleBt particle offorganic matter of any deacription 

was present in this water, but only a minute deposit of microscopio 

crystals of carbonate of lime- 

Tap of Haute of Mr. Hickston, Woolieich. — Collected I6th December 
1854, by Dr. Ha^^all and Professor Clark. 
Degree of Hardac^ 8'25°. 
The only evidence of the existence of organic matter diecovered in 
I this water was a single infinitcssimal animalcule; minute crystals of 
I carbonate of lime were rather more abundant in this than in the 
[ previous sample. 

H"Wt— Collected 16th December 1854, by Dr. HnesaU and 

Profesaor Clark. 

Degree of Ilanlness, ai'TS". 

Not a single living organic production or other solid trace of organic 

matter could be discovered in this water ; Ihe deposit of carbonate of 

lime was two or three times more considerable in this than in cither 

of the two previous specimens. 

The results of the examination of the three waters aboio described, 
obtained from the works of the Woolwich, Plumj)gtcad, and Charltoa 
Water Company, are satisfactory in a high degree, because they 
itford convincing proof of what may be actually and practically- 
accomplished, as relates to the presence of infusoria and other or^ 
Ipmic matter in water. Here wc have an example of a deep well 
water free from organic matter as taken from tho well, equally 
K) OS furnished to ihe consumer. These results are the more aatia- 
ftctory since they uva obtained without having reconrseto filtratioo; 
tho natural purity of the well water, together with the effect of the 
•oftcoing process, being such us to render filtration unnecessary, 
there being, in fuel, nothing to separate from the water by SltratioiL 
The case of this Water Company affords satisfactory evidence of 
tbe utility of Professor Clark's softening process. This water. 
'** " ir Cbrk states, as it comes from ihe well, has a hardoesa 
it 21 "75 degrees, and this, after softening, is reduced to 
IS, all of wliich, with tlie exception of 1'6 degree, is due to' 
aaltf. 

With a view to obtain a further proof of the comparative freedom of 
this water from orgimir matter, I examined some of the chalk whtdi 
was deposited after the addition of the hydratcd liine ; I found it to 
be perfectly white, to exhibit no evidence of organic matter under the 
microscope, nnd to evolve no odour of organic matter when burned. 

The contrast between this chidk and thai which is dei>osited ia 
kettles, boilers, &&, afler the boiling of Thames water is remnrkablCi 
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the one being aa white as tlia purest clialk, and the other of a de^ 
siiid dirty yellow colour.* 

It thus appears from tlie above examiiu^tiona of Spking aud Well 
wafer: — 

That the majority of the different epecimens of deep well and 
spring waters examined were remarkiibly free from oi^anic matter. 
Ill many, not a single living oi^nic production of any kind waa to 
be diacovered ; whUe in the remainder, with the CKception of the 
Wadden water and one of the two samples of Farnham water, the 
number of organic productions was exceedingly amall. 

That in none of tlie waters, with the exception of that from 
Wadden, were any organic productions found belonging to the orders 
confervea-, deemideie, and cuatoniaeeie, and rarely any belonging to 
the does of fungi, so many species of which are almost invariably 
present in nearly all the river waters in use in the metropolis, 

That in those cases in which organic matter, or living orgftsic 
productions, were discovered, their presence was readily to be 
accounted for, by reference to special circumstitnces connected with 
each case. Thus, the water from the Wadden spring is in immediate 
communication with a shallow pond full of plants, weeds, &c., and the 
productions found in this water were, therefore, no doubt derived from 
the pond in question. In other cases, much of the organic matter 
present consisted of fragments of decaying vegetable tissue and of 
other matter which had evidently been introduced into the water 
from without, the surface of the wells being, in many instances, un- 
covered and exposed. 

Had certain of these waters not been exposed to these compora- 
^vely slight sources of contamination, and had, perhaps, still greater 
care been exercised in the method of procuring them, we have good 
reason for believing that scarcely a single organic production of any 
kind would have been found in any one of the well and spring waters 
aiibjected to microscopical examination. 

We have thus then obtained convincing and positive evidence that 
■illE DEEPER WELL AMD SPRING WATERS ARE, FOR THE MOST 
PART, A?n> M-nOLLY WUEN NOT EXPOSED TO SOURCES OF CONTA- 
MINATION, FREE FROM ORGANIC PRODUCTIOX8 OF EVERT DESCRrP- 
TION. 

It is interesting to contrast the results of the examination of the 
above waters with those furnished by the waters of the different 
Companies which take their supply from the Thames, eapeeially 
the Bouthwark and Vauxliall Company. While, in the case of 
many of the former, not a single organic production was to be dis- 

* There are two other circumslancen irhich havu been reported to rae in refrrenoe to 
the Plumstead -water which maj- here be mentioni'd. One is thai the Bofteniog proMsa 
exerts a marked effect over the growth nf regelalioD in the water vhen subjected lo 
eipomre. In the utuofteneil or partial!; softened water a green vegetation is apt to 
appear, while in tliat which hai been softened no lueh growth occurs. The iFCond 
partlcQiar is that the water when pumped up trom the well has a temperature of about ti" 
Fair,, and being kepi first in deep, open, softening reservoirs, andafterwards bemg stored 
in oovered receptacles, it becomes but iittle reduced in temperature. The consequence 
of Ibis it that it scarcely ever frceiei even in tile coldest weather when ir 
and is much less apt to do so m [be distributing pipes than ordinary river 
of very great inconvenience being thereby to a great extent avoided. 
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tovcred, in the lutter, dozena of ei>ecies belonging to different claesea 
^d orders of living orgnnic productions were commonly to be met 
witli in abundance. 

. It ia, lUereforc, entirely unnecessary tliat the waters supplied for 
domciitic purposes should contain aniinLilculte or any other organio 
produotiona The majority of uearlv all the spring and well waters 
irhtch are not Bpccially contaminated arc, aa lias already Ijeen shown, 
free from them, as is oleo rain water, the water derived from the 
Bielting of snow and hail, and fresh distilled water. 

If impure water be n source of disease, especially epidemic disease^ 
there is uo question but that it is so principally through the organic 
matter contained in it, and hence tlie importance of supplying water 
ivhich is, OS near as pracdcable, free from oi^;anic matter. 

The only objection to certain well and spring waters is their htird- 
sess ; thia, however, can scarcely, under any circumstances, be » 
•OiiTce of epidemic disease, atthoujjh it is possible in some cases, 
where the water baa been very hard indeed, and where it has been 
]ooe used, that it may be productive of certain urinary affectionft. 
' On the other hand, a great many well waters are not hard at all ; 
yioreover, the quality of hardness is one that admits of remedy. 
. A very striking proof of the difference in the keeping properties 
of pure and impiu-e waters is shown by the following simple pro- 
ceeding: — If two wide-mouthed gUtss jars, holding each about a 
gallon, be filled, one with pure woU water, and the other with river 
water, and loosely covered and cx[)oscd to the air, light, nnd ann, 
one will usually remain without perceptible change for weck«i and 
even months, while the sides of the other glass will become coated 
With green and brown, owing to the development of conferva:, de*- 
midcie, and diatomacca;. TbiH difference la mainly explaiuetl by the 
freedom of the well water from ot^nic matter, the river water not 
only containing organic matter, but also the seeds or germs of tt 
variety of organic productions, ready to become developed the moment 
llbat circumstances concur favourable to their growth. 

I am informed, however, by Professor Clark, that vegetable 
{aroductions are apt to become developed in hard clinlk waters whoa 
Qxp(»ed to air and light, but that no development of them lakes place 
for weeks, and even for months, in the water, after having undei^tra 
the softening process. 



CONCLUDING REMARKS. 

From all that has now been advanced in reference to the condi- 
tion of the water supplied by the different Metmjiolitan AVater Com- 
I . — :,g^ jj appears that, during the period of this inquiry, when the 
?ra epidemic prevailed, as well «e sulweqiienlly, the wateqi 
liumished by those companies were very far from possessing the 
LTequisitc pnrity, in consequence of the large quantity of organic 
f-matter (wliich ia the worst contamination to which water can be 
Vnibjected) contained in them. Even in the water supplied by the 
I X<ambeth Comi»any, which is comparntivcly the purest of the whole. 
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organic productions, dead and living, animnl and vegetable, ureii 
in not inconsiderable numbers, and this water f'umiahes the type 
of that with which, in 1855, the greater part of" London atid its 
vicinity will be sui)plied, in accordance with the recent Act by which 
the w^ater supply of the metropolis waa regulated. 

The metropolia, then, after that year will still continue to be sup- 
plied with river waters containing various kinds of organic matter, 
including numerous living productions. Now, that there is no necea- 
eity that tlus slioidd be, has been clearly proved by the case of the 
Woolwich, Plumstead, and Charlton Water Company, wluch supplies 
a water entirely free from living organic productions of every descrip- 
tion, aa also by the condition of most deep wells and spring waters. 

The present condition of the water supply of the metropolis not 
being satisfactory, and it being but little probable that it wJll be ao 
at the expiration of the period above referred to, it may be well to 
bestow a few remarks upon the further steps which might he taken 
with a view to its increased improvement. One step which should 
certainly be adopted la the substitution of the constant for the inter- 
mittent system of supply, as that would entail the abolition of 
cisterns, butts, tubs, &c,, with all their great and concomitant evils ; 
I trust that the legislature will insist upon the fulfilment of this 
important proviso of the recent Metropolitan Water Act. 

It is questionable whether by any process river water can, under 
any cireumstanceB, be supplied of tlie requisite degree of purity, 
owing to the thousand sources of contamination to which thi.i doecrijH 
tion of water is subject. To aiFord even a prospect of its being ho, 
it is necessary that a method of filtration should be practised much 
more effectual than that at present adopted. It is further well 
worth full consideration as to whether benefit would not result from 
the employment of Clark's softening pri»ccss ; by this means, espe- 
(Ually if combined with filtration, a great portion of the organic mat- 
ter contained in river waters might imdoubtedly be got rid o£ 

If the metropolis had to be supplied with water anew, rivers ought 
not to be had recourse to at all. A large supply of water of the 
purest description may undoubtedly be obtained from deep wella and 
springs, and be delivered to the consumer on the constant system of 
supply, free from every description of solid organic impurity. 

Having frequently noticed a great difference in the quantity of 
living organic productions contained in different samples of the water 
of the same Company, professing to supply only filtered water, I 
am led to make the in(iuiry, Whether is it possible for a Company to 
supply water at one time filtered and at another not ? Whether, in 
fact, are the works so constructed as to render such a thing possible ? 
If it be possible, then liave the public no guarantee that they will 
invariably be supplied with filtered water, even by those Companies 
which have undertaken to furnish filtered water only. It is of con- 
eequence that this poiut should be clearly ascertained. 

Arthur H. Hassall, M.D., F.L.S. 
21st Dec. 1854. 
Bennett Street, St. James' Street. 
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P Table I. 1 
BesultB of tlie Microscopical Examination of different Waters, &c. — ccmtmued. ^ 
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wholly unfit for use as a beverage. In some of the 
samples cxaminetl portions of husk of wheat, cells 
of polato, and other vegetable substances, starchy 
matter, and fragments of striped muscular fibre, 
were met with, demonstrating ulearly the fact of 
the contamination of this water with fiecal matter 
derived from the sewers. 

The whole of these samples contained living organic 
productions of various kinds, the species being for 
the moat part the same as those present in the water 
of the Southwark and Vauxhall Company, although 

bored that the Chelsfea Company obuins its supplies 
from nearly the same part of the river as the South- 
wark and Vauxhall Company, but that it filters the 
water previous to distribution. 

Contains various forms of living organic productions 
belonging to different classes and genera. 
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2 Deaths. 
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1 Death, and 1 case 
of Diarrhcea. 
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5 Deaths ; Diarrhcea 
general. 

1 Death. 
1 Death. 
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29, Clanden Street. 

3, Eallcy's Buildings, Chelsea. 
53, Queen's Road West, Chelsea. 

4, Bolton'a Gardens, Chelsea. 
Wink's Court, Chelsea. 
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25, Willis Street. 
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Results of tho Michoscopical Examinatiov of difTercnt SpECiHBits of 
Well and Pcmp Watek procured in Neighbourhood a in which 
CuoLERA was prevalont. 



Konlls of Exanunalivn. 



Ptimi), Whit* Hart 

Court, Chela^a. 
Pump, Sun Court, 

Chelscn. 
Pump, Broad Street, 

Golden Square. 
"Wildemesa Row, GoB- 

well Road. 
Well in Bayley'B Yard, 

Clerkeowell. 
Pump in Cock's Biiild- 

inga. Putney. 
Pump in Price's Folly, 

Putney. 
Pump, 19, Stratford 

Grove, Putney. 
Well at Scvenoaks, 

Bras ted. 
Well, Miller Corner, 

Hadley. 
Well, Nowton, Wiabeach. 
Well, Newton, Wisbeacb. 
Well, Romsey, 
Pump, Reading Room, 

Romsey. 






The whole of the samples of weU and 
pump wat«r aubjected to ; microeoopical 

- examination without a aitigle exception 
were of a highly impure fharacler. "Chey 
till contained liviyg organic productions 
of various kinds, and in the niajorityvf the 
specimens these were partidularty ahiind- 
ant. The organic productions met with 
belonged principally to the orders onto- 
inostrHcea, infuBoria, and i\ingi. Deami- 
deae were for the most pat-t absent, and 
diatomaceie present in live only of the 
waters, and in but two f^peirimens were 
they at all abundant. At least four of 
tho waters were obviously contami- 
nated by iiifillration from neighlwuring 
cesspools. The microscopical eKaminfttion 
of the water from the Broad Street pomp 
furnished no very striking or important 
result, but the chemical analysis of 
Dr. Thomson shows that the impurity of 
this water was very much greater than 
from its bright and colourless appearance 
would have been supposed. It thus ap- 
pears that a very large proportion of 
the well and pump waters in use nre in a 
very impure state, and that they require 
attention quite as much as the water ^- 
nished by the metropolitan water com- 
panies. 

For further particulars, tee page 239. 
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XAMINATION of ClSTEIOT WATERS. 

f the examination of forty-four samples of cistern water are 
narae!! of the several companies, or the addresses from whicl 
water were examined, procured from the localities specifiec 


•s 


Every one of the fifty specimens of water from ciaterns contained 

great majority of the samples the numbcrx present were very 
great. The relative impurity of the several waters corresponds 
with that of the water of the company by which the cisterns 

ilition oi^ the waters in the cisterns was even worse ; this 
arising partly from accumulation of organic matter in the cis- 
tem^ and partly from the developmput of other forms of 

receptacles. The productions met with were for the most part 
the same as those present in the waters of the dillerent com- 
panies as procured from service pipes. 
See pages 252 and 256. 






Rbsults of the MicaoscopicAL I 

In the Report on Water from Cholera Houses, the results 
recorded. It is unnecessary to repeat in this place either the 
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TAliLE ^^H 


Results of the Mioboscofical Examination of sonui of the deeper V 


Sfhino and Well Watebs principally in aud near London. 1 

1 


Addrwa. 




Artesian Well near Trft- 


The results of tlie microscopical examina- 


falear Squnrc 


tion of those waters arc satisfactory in 


Artwinn Well, Piccadilly. 


the liighcst degree. It appear*, as might 


Pump in Vigo Struel. 


have been anticipated, that the deeper woU 


Spring in Kensington 


and spring waU-rs, when not exposed lo 


Gardena. 


special sources of contamination, and they 


Spring in Hyde Park. 
Well in Camden Town. 


rarely are so, are absolutely fr«: from 


living organic productions of every kind 


Well at Messrs, Barcliiy's. 


and form. Thus there exist in nature 


Well at Messrs. Coombc'*. 


waters in abundance, and easily procur- 


W«ll lit Messrs. Meur. 


able, which are not open lo the seriona 


WeU at Messrs. Wl.it- 


sanitary objections which attach to nojirly 


bread's. 


all the waters by which the Mctropolb is 


Well at Messrs. Calvert's. 


at pi-esent supplied. 


W.-U at Messr... Reid's. 


Further, the case of the Woolwich, Plum- 


Well «t St. BarOiulo- 


stead, and Charlton Water Company 


mcw's Hos|iitHl. 


proves that these waters may be aupplicd 


Well Bt 'riiltenhani. 


(o Ihe consumer in * state of almost uhso- 


Well at Tixitinc;. 


lute purity, and entirely free from even 


Spring nl Waiford. 


(lie smaller and simpler living forms of 


Surface wator at Farn- 


organic matter. 


ham. 


For further particulars, cw page 267, 
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Spring at Weddoii, near 


For general conchisions, *M page 269. - ■ 
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Observations on the Filth of the Thames, contained in a Letter 
addressed to the Editor of "The Times" Newspaper, by 
Professor Faraday. 



SiK, 



I THAVERSED this day by steam-boat the space between 
London and Hungerforil Bridges between half-past one and two 
o'clock J it was low water, and I think the tide must have been near 
the turn. The appearance and the smell of the water forced them- 
selves at once on my attention. The whole of the river was an opaqne 
pale brown fluid. In order to test the degree of opacity, I tore up 
some white cards into pieces, moistened them so aa to make them rank 
easily below the surfice, and tlien dropped some of these pieces Into 
the wafer at every pier the boat came to ; before they had sunk an loch 
below the surface they were indistinguishable, though the sun shone 
brightly at the time ; and when the pieces fell edgeways the lower part 
was hidden from sight before the upper part was under water. This 
happened at St. Paul's A^Tiarf, Blackfriars Bridge, Temple Wharf, 
Southwark Bridge, and Hungerford; and I have no douht would 
have occurred further up and down the river. Near the bridges the 
feculence rolled up in clouds so dense that they were visible at the 
surface, even in water of this kind. 

The smell was very bad, and common to the whole of the water; 
it was the same as that which now comes up from the gully-holes in 
the streets ; the whole river was for the time a real sewer. Having 
just returned from out of the country air, I was, perhaps, more 
affected by it than others ; hut I do not think I could bive gone on 
to Lambeth or Chelsea, and I was glad to enter the streets for an 
atmosphere which, except near the sink-holes, I found much sweeter 
than that on the river. 

I have thought it a duty to record these facts, that ihey may be 
brought to the attention of those who e3cerciae power or have respon- 
sibility in relation to the condition of our river; there is nothing 
figurative in the words I have employed, or any approach to exag- 
geration; they are the simple truth. If there be sufficieut authority 
to remove a putrescent pond from the neighbourhood of a few simple 
dwellings, surely the river which flows for so mnny miles through 
London ought not to be allowed to become a fermenting sewer. The 
condition in which I saw the Thames may perhaps be considered as 
exceptional, but it ought to be an impossible state, instead of which 
I fear it is r.ipidly becoming the general condition. If we neglect 
this subject, we cannot expect to do so with impunity ; nor ought we 
to be surprised if, ere many years are over, a hot season give us ead 
proof of the folly of our carelessness. 

I am. Sir, 

Your obedient servant. 

Royal Institution, Jul;/ 7. M. FaraDAT. 
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Beport on the Chemical Examinations of Rice-water DiBcharges. 
By R. D. Thomson. 



Sjieci/ic ffravity of rice-toatfir fluid. 

Tbe tbllowlng densities were derived from four casea in St. Tho- 
mas's hoi^pitnl on the 16th October 18.54. The specimens were 
examined as soon after expulsion as poi^dble. 





Specific OrsTil; 


1 - 


- 1008 


3 - 


- 1009 


3 - 


- 1008 


4 - 


- 1010 






Although I have found t)ic specific gravity of tliis fluid in occa- 
uonal exceptional cases to attain a higher density than the above, 
which I have quoted as a mean, still the present number \i corrobo- 
rated by a larfie number of trials made during the preceding and late 
epidemic. This low density, which correiiponds with that of the 
unne in its most dilute conditions, is sufficient to distinguish the rice- 
water evacuations from the category of blood serums, which attiuos 
a very high specific gravity in cholera; for while the serum of a 
healthy individual at the same period I have found 1026, that of 
cholera patients amounted to 1058 in one cisc, and in another to 1042. 

Diffiited matter in rice-water excretimt. 

The amount of mutter mechanically difiiised through the rice-water 
evacuations varies very considerably in quantity in different coses, 
and great difficidty is experienced in estimating with any degree of 
accuracy the amount, from the obstruction opposed by a filter to the 
paasage of the fluid through its pores. The most abundant matters 
present ore the flocculent bodies which impart the characterislic aspect 
to the fluid, which have been in their turn viewed as coajpilatcd 
albumen, epithelial scales, and corpuscles. The amount of silica 

fircsent in the fluids when these contain much oi^nic matter, is in 
DTonr of the idea of the epithelial scales enloring into the constitu- 
tion of the rice-water evacuations. I'rom analogy I lliisk it probable 
that when this fluid Is first exuded into the int^^stinal canal, it con- 
tains fibrinc in solution, as is found to he the cajie with similarly con- 
stituted fluids, deposited in the serous cavities, from which fibrine can 
be separated by the contact action of many solid bodies, such aa 
washed fibrine of blood, and by intermixture with blood serum. 
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III. 


IV. 


9th Ociolier. 


IGlb Oclober. 


937*3 


990-67 


57-99 


2-60 


4-96 


6-73 



Whether the flocky deposit be in auy measure referable to euch a 
BOurce is difficult of decision, since the deposit would occur by contact 
-with the contents of the intestine before the fluid could be subjected 
to microscopical or chemical investigation. The substances present 
in emaller quantities are triple phosphate of nmmonia and mngneeia 
vrhen the t-ecrction is in its naturally alkaline condition ; this salt 
likewise forma after death in apparently nil the mucous fluids, when 
decomposition takes place and ammonia is evolved. Fat globules 
are likewise sometimes visible in the rice-water fluid, together with 
blood corpuscules, which may probably be derived from the abraded 
sorfnce of the mucous membrane. I have also noticed vibriones, but 
these are not peculiar to this secretion, since I have observed them in 
the intestinal contents of other patients in St. Thomas's hospital. 

Solid matters in solution in rice-water excretion. 

A number of aQ'-dyscs of tliis fluid was made during the prevalence 
of the epidemic. The following table, however, which contains a 
selection, will be suflScient to exhibit the stable condition of this 
excretion at various periods : 

I. 11. 

3d AugiiEl. a9Ih September. 
Water 987-55 991-3!» 

Organic Matter 5-06 -9" 

Salts 7-39 764 

1000- 1000- 1000- 1000- 

The first two experiments and the last correspond closely in their 
results, but Jhe third diflers in having a larger amount of organic 
matter present. This fluid, however, was not obtained in the usual 
way, hut was taken at a post mortem examination on the 9th at 1 p.m. 
from the duodenum and ilium of a nurse who had died the preceding 
evening at 6 p.m. It contained flakes, vibriones, and ammonia-phos- 
phate of magnesia. 

Chemical charaders of the rice-^mlcr fluid. 
On filtration the fluid, in a majority of instances, on the addition of 
nitric acid yielded slight flocks resembling albumen ; a precipitate like- 
wise ensued on the addition of acetic acid and ferrocyanlde of potas- 
sium ; and generally on the ap]>licatiou of heat, particularly after a 
certain amotmt of evaporation, slight coagulation occurred or a scum 
formed on the surface. These characters correspond with those of 
albumen, or at least that form of it which is found in serous fluids. 
Nitric acid yielded with the fluid a fine pink colour, and in some cases 
with BulphiirifS acid a similar change in tint, from which it may be 
inferred that probably some of the acids of the bile were present in 
minute quantities. 1 have likewise detected sugar in some instoncea, 
and urea has likewise been observed. No doubt all the constituents 
of the blood might be sought for successfully by working on suffit^- 
ettly large quantities of the excretion. The chemical composition of 



the residue from the fluid is represented lu the following table ; HtB. 
enbstance was derived from mixed cases hy evapomiiou after tiltnitioiu' 



volition of rice-water Jlv 


id in 20 grtiins, and 


rt 100 r/r 
Per CodL 


Oraajac Mattel- - 
Silica - 


- 6-40 


32000 


- -460 


2 300 


Phosphate of Lime 


- 150 


■Too 


Insoluble Lime - 


- -100 


-600 


Insoluble Magnesia 


- trace 


trace 


Soluble Magnesia - 


- -171 


■855 


Potassium - 


- 2-230 


11-150 


Sodimn 


- 4-370 


21-850 


Chlorine 


- 3-180 


15-900 


Sulphuric Acid - 


- 2-44] 


12-205 


Phosphoric Acid - 


- -310 


1-550 


Carbonic Acid 


- -380 


1-900 




Per 20 Graim. 


Per Cent. 


Organic Matter 


- 6-400 


32 000 


Silica - - 


- -460 


2 300 


Phosphate of Lime 


- -150 


-750 


Carbonate of Lime 


- -180 


•900 


Sulphate of Potash 


- 4980 


24-900 


Triphosphate of Soda 


- -710 


3-550 


Carbonate of Soda 


- -oao 


4-600 


Sulphate of Soda - 
Chloride of Sodium 


- -270 


1-3jO 


- -040 


30200 
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20110 100-550 I 

As far as microscopical and chemical evidence can throw light on 
the subject, there seems no reason to suppose that any substance or 
organized matter exists in the rice-water capable of communicating the 
disease from one individual lo aoothcr or from one animal to another ; 
but as experiments are said to have been instituted on the Continent 
which supjtort the view that a similar disease can bo produced by the 
idministration of human rice-water fluids to small animals, some ex- 
periments were instituted for the purpose of elucidating this point. 
Before intelligence of the German experiments reached this country, 
the epidemic had left London, and it was necessary, therefore, to ot 
tiun the excretion from some other locality affected with the disease. 
The fluid had all the usual character*, and had been vomited recently ; 
it was allowed to evajKiratc slowly and s]K)iitaneously without the 
application of heat. During the escape of the aqueous portion, the 
organic matter in aolutiou began to putrefy and to evolve the odors of 
decomposition, in accordance with the Continental experiments. The 
whole of tltc putrefying residue, amounting to a grain or two, WM 
administered to a healthy mouse. 'Hie animoJ, having been previously 
starved for some hours, greedily swallowed the bread, which had been 
eoaked in the cholera matter, and continued to feed at intervals on 
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bread supplied to it, without apparently being in the slighleBt'^degree 
influenced by the putrid diet. The same mouse had been prefiooaly 
subjected to a simikr experiment with the putrid contents of llie in- 
testines of another patient^ who died from some other diseasej witiioiit 
suffering apparently any inconvenience. The result of these eraeri- 
ments I do not consider sufficient to refute the statements ot the 
German phynoloipical chemists; but perhaps it may be admitted 
that they tend to sho^ that exp^rimente bei^g in ^oh « strgmg 
manner on the essential character of the disease^ require repetition 
before we can with certainty conclude that the intestinal wuds in. 
cholera are possessed of contagious powers. 

SoBEBT DuNDAs Thomsoit^ M.D., F.&.& 

St Thomas' Hospital^ 
March 1855. 
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No. XI. 

R«port on the Uicroscopical Examinatioii of the Blood and 
Ezcretions of Cholera Patients. By Dr. HasBall. 




TnE outward and physical characters of the rice-water evacuations 
of cholera vary considerably in difTcreot ^mples and in different 
cases; they vary in colour, consistenfo, and composition; ordinarily 
they resemble thin gniel rather than rice water, being thicker and 
less white and transparent, and sometimes they are of a brown tinge. 
After being set aside for some time they usually let fall a deiiosit, 
the amount of which is subject to great variation, but generally it 
ie considerable, forming in some cases as much as a fourth or a sixth 
of the entire bulk. 

When submitted to examination with the microscope there arc 
detected in most samples molecules and a^regations of molecules, 
innumerable muooiis corpuscles, single and aggregated, of irregular 
size and form, and which arc frequently imbedded m a mucous hase, 
presenting sometimes a fibrous structiire, and molecules and globules 
of oil ; it is of these elements, and especially of the granular cor- 
puscles and mucous base, that the de[K>sit which siibcides in most 
samples is principally composed. 

In addition to the above, myriads of vibrioncs were detected in 
every drop of every sample of rice-water discliarge hitherto subjected 
to examination. Of these vibriones many formed threads more or 
le«s twisted, while others were aggregated into masses, which under 
the raicroBcope presented a dotted appearance. 

But some of the specimens possessed characters ^cry different from 
the above. 

In one sample exaniine<l there were no granular or mucous cor- 
piuclea, or mucous hasp, tii be discovered, but in place of them a great 
number of globules of oil and innumerable minute aciciilar crystals, 
some of which were free, but mostly they were nggregated in bundles 
in tho form of rosettes and dumb-bells. The vibriones were present 
as usual. 

The same cr)'stals occurred in another specimen in great numbers. 
In this citsc they were mostly single and hut seldom aggregated, and 
there wore no large globules of oil, although a good deal of oil 
waa present in the lorm of molecules and small droplets. 

In addition, numerous fragments of museuhir fibre, cells of }Hitato, 
a few starch corpuscles, and fragments of tho husk of wheat, went 
not unfrequently dctectcnl in specimens of the rice-water discharvo, 
and tu cases in wluch foo<l had not been partaken of fur a considerable 
time. 

Tbe same ncicular crystals were likewise seen in Email numbera 
in two or three other samples, and in ftcvcral pritouatic crystals of 
triple phosphate. 
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In none of the samples were sporules or threads of any species of 
fungus present, or a peculiar body of any kind noticed other than 
the vibriones mentioned, and in none were well-formed cells of 
cylinder epithelium, that which coats the surface of the villi of the 
intestines, discovered. 

Such is an enumerarion of the different elements and constituents 
detected by means of the microscope in the specimens of rice-water 
discharge, about twenty-five in number, subjected to examination, and 
many of which were obtained from different cases. Fig. 26. 

The pr&bence of vibriones in the rice-water discharge being, so £ar 
as my experience goes, constant, it became of importance to deter- 
mine the circumstances under which they make their appearance^ 
and especially to ascertain whether they were present in- the evacua^ 
tions wlieu first passed. In order to determine this point I made 
arrangements to. obtain specimens as quickly as possible after being 
voided. I had a microscope ready for use placed in the Abemethy 
Ward of St. Bartholomew's Hospital, so that the discharge might be 
examined immediately that it was passed. In this way I succeeded, 
in examining several samples within two hours of their being voided, 
and two others from separate cases immediately they were evacuated, 
tn all of these the vibriones were present in large numbers. In one 
case I examined, in conjunction with Mr. Rainey, some of the rice- 
Wfktev discharge taken direct from the small intestines about twelve 
hom*s after death, and in this case also the vibriones equally abounded. 
In all cases the species was the same. 

It thus appears that vibriones are constantly present in the rice- 
water discharge of cholera^ and that they are developed in it during 
life, and while still retained in the small intestines. 

From observations which have been elsewhere recorded* it appears 
t^t two of the circumstances necessary to the development of 
vibriones arc a feebly acid, or more usually an alkaline, fluid and 
organic matter, especially animal, in a state of decomposition more 
or less advanced. 

Now, in the rice-water discharge of cholera both of these conditions 
are fulfilled. In the first place it is always offensive, sometimes ex- 
ceedingly so, resulting from decomposition ; and in the second it is 
always, so far as my observations extend, highly alkaline. 

We have next to inquire what is the origin or source of these 
vibriones, and what their relation to cholera ? 

With respect to the first point, there is no doubt but that there is 
more than one source for them, setting aside the idea of their spon- 
taneous generation in decomposing organic fluids. It is possible 
that they may obtain entrance into the stomach and bowels by means 
of the atmosphere, and it is perfectly certain that they do frequently 
gain admission through some of the impure waters consumed, in 
which I have not unfrequently detected the presence of vibriones, 
sometimes in considerable numbers. 

Once introduced into the alimentary canal, they are brought into 
relation with conditions highly favourable to their development and 
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propagation, botli of which t;ikc ploce with almost incoiiceivable 
rapidity j thaa they are brought into a>nfact with abiiftfiance of 
Clonic matter, mostly m a fluid or greatly divided atnte. niid more 
or less altered by decomposition, and the ^iiid in which this animal 
inntter is contained is highly alkaline, and ita temperature being 
raised many degrees above that of the extemHl air alao promotes 
greatly the development of the vibrionea. Once admitted into the 
alimentary canal, it is not, therefore, surprising tliat tliey should be 
developed in inconceivable nimibers, and with amazing rapidity. 

I have mode two or three examinations of healthy and natural 
&Gcat evacuations at the time of their being pasBcd, and in these I 
have detected the presence of comparatively a very small number of 
vibrionea. It is moat probable that the development of these in 
such cases takes place in the lower part of the inteatinnl ennal, as it 
is there that in healthy dilation incipient decomposition first takes 
place, but further obstrviitions on this point, especially in coses of 
ordinary diarrhoea, are still required. 

That tiiey should not be present, or if present, only in email 
numbers, in healthy intestinal evacuations, is satisfactorily explained 
by the fact that the circumstances favourable to their development 
do not exist in the same degree ns in cholera. The disposition to 
decomposition does not exist to the wime extent, neither tcre the 
matters discharged eqnally alkaline. 

Without, however, at all supposing that there is any essential ot 
primary connexion between these vibrionea and cholera, their occiip- 
rence in such vast numbers in the lice-water discharges of that 
disease la not without interest, and possibly is of importance ; thus, 
their presence seeina to indicate that the fluid thrown out into the 
Intestinid canal in cholera, and especially into the small intestines, is in 
astatemore than ordinarily prone to pass into decomposition, and th&t 
the fluid itself ia more than usually alkaline. A condition of the 
intestinal discbarges more than usually alkaline would assuredly act 
as a source of irritation to the mucous membrane of the intestines, as 
alkaline urine does to that of the bladder. 

The existence of these vibriones in the evacuations may also pos- 
sibly explain in some degree the success of sulphuric acid in checking 
the ^rrhcca. Thus, that acid when freely administered destroys 
the conditiona eaaential to the developnient of the vibrionea, and so 
destroys the vibriones themselves. Thus, it checks the tendency 
to decomposition, and lessens or neutralizes the alkalinity of the 
fluid poured out by the inteatines. 

The mere presence of such .1 large amount of decomposing organic 
matter in the alimentary canal so high up as the small intestines, the 
prindpal seat of abaorptlon of ihe chyle, must exert a seriously 
depressing influence upon the system. 

The next point for consideration in relation to the rice-water 
evacuation of diolera is the occurrence in it of the acicular crystalfi 
QOticed. 

These crystals were present in large quantities in two only of the 
amples examined, but a few were detected in two or three other 
Specimens. They therefore do not form a constant clement of the 
rice-water discharge, but poasibly the material or substance from 

T 2 



J. 



I 



201 

propagation, bot!» of which iiiko place with ahnort ine^mcpivoble 
rapidity ; thua they are brought into contact with nbutidnncc 0? 
organic matter, mostly in a fluid or grently divided state, nnd more 
or less altered by decomposition, and the fluid in which this aniin^ 
inntter U contained \a highly alkaline, and its temperature being 
raised many degrees ubove Ihnt of the external air also promot^w 
grently tlie development of the sihriones. Once iidmilted into the 
^m«ntary canal, it is not, tlierefore, surprising that they should be 
developed in inconceivable numbers, and with amazing rapidity. 

I have miule two or three exiiminations of healthy and natural 
&tcnl evacuations at the time of their being parsed, nnd in these I 
have detected the presence of comparatively a very Rniall number of 
vibriones. It ia most probable that the development of these In 
Buch cases takes place in the lower part of the intestinal ennat, as it 
ia there that in healthy digestion incipient decompomtion first takes 
place, but further observations on this point, i specially in cases of 
ordinary diarrhcea, are still required. 

That they should not be present, or if present, only in small 
namben, in healthy inte.'^tinal evacuations, i^ satisfiictorily explained. 
by the fact that the circumstances fnvmirablc to their tlevolopmenfi 
do not exist in the same degree as in cholera. The diejiosition to 
docomposition does not exist to the same extent, neither are tlte 
matters discharged equally alkaline. 

Without, however, at all supposing that there ia any essential or 
primary connexion between ihesc vibriones and cholera, their occtj^ 
r«nce in such vuet numbers in the rice-water discharges of that 
difiensr is not witliout uiterest, nnd possibly is of Jmiwrtaner ; thus, 
their presence seems to indicate that the fluid thrown out into tho 
Intestinal canal in choleni, and especially into the miall intestines, is in 
astaU) more than ordinarily prone to pass inlo decomposition, and that 
the fluid itself is more Uian usuiUly alkaline. A condition of tho 
intestimd discharges more than usually alkaline would assuredly act 
tm a source of irritation to the mucous membnine of the intestines, M 
alkaline urino do&i tn that of the bladder. 

The existence of these vibvioues in the evacuations may also no*- 
alhly explain in some degree the success of sulphuric acid in cheeking; 
the diurrhcen. Thus, that acid when freely administered destroys 
the conditions essential to the developinent of the vibriones, and so 
destroys the vibriones themseh-es. Thus, it checks the tendency 
to dcctmipiisJtion, and lessens or neutralizes the alkalinity of the 
floid poured out by the intestines. 

The mero presence of such a large amount of decomposing organic 
matter in tho alimentary canal «o high up as the smidi mtestines, the 
principal sent of absoqition of the chyle, must exert a fterioualy 
dopreBsing influence iijKm the system. 

The next point for considenilion in relation to the ric«-irater 
evacuation of oholoni is the occurrence in it of the ncicular cryataU 
noticed. 

These crystals were present in large quantities in two onljof iho 
Mniples examined, but a few were detected in t *tini 

specimens. They tlierefore do not form a con« 
rice-valer discharge, but posrildy the material' 



292 

which they are formed may exist in all the samples, although not In 
the crystallized state. One of the specimens in which they were 
detected in great abundance was examined within two hours of its 
being passed. 

These crystals bear a considerable resemblance in form, size, and 
arrangement, to those which are so often met with in connexion with 
decomposing oily and fatty matters, and they probably consist 
of some fatty acid. In the two cases in which they occurred in 
the greatest abundance no castor oil or oleaginous article of food had 
been given. 

In connexion with the occurrence of fatty matter in the rice-water 
evacuations of cholera, the following particulars appear to be pos- 
sessed of interest. 

A few days since I received from Dr. Brown, of Hans PLace, 
Chelsea, a bottle containing some rice-water discharge, on the surface 
of which there were floating some 16 or 17 masses of an intense 
verdigrid green colour ; some of these were of about the size and 
form a kidney bean, but others were smaller and rounder ; they were 
of a soft waxy consistence, and on viewing them with the microscope 
it was ascertained that they were entirely composed of globules of 
oil ; these globules were large, very soft, and easily made to alter 
their shape by the slightest pressure, and even by their own weight. 
The fluid in which these masses floated resembled the ordinary nce- 
water discharge ; there were dispersed throughout it innumerable 
spherules of oil, having all the characters of those of which the green 
masses were formed, and from the breaking down of some of which 
masses these spherules of oil were derived. Around some of the 
globules, especially the free ones, a membrane precisely like that of 
ordinary fat vesicles was perceived. Lying loose amongst the oil 
globules, and in some cases formed apparently out of their investing 
membranes, were a few crystals, resembling those already described 
as occurring in certain of the specimens of rice-water evacuations 
examined; frequently the appearance of crystals on the largest 
globules was fallacious, and was produced by certain creases or folds 
in the membranous covering of the globules. 

Wishing to obtain as much information as possible respecting these 
masses, I gave some of them to Dr. Letheby for chemical analysis, 
whose report concludes with the following remarks : 

" It is manifest from the preceding, that the fatty masses consist 
chiefly of margarin and olein, with a portion of stearin, cholesterin, 
and bile. It is probable that the green colour is dependent on the 
last-named substance, though from the fugitive character of the tint 
I am disposed to think that it might have been owiug to that peculiar 
kind of refraction which Professor Stokes has named ^uorescence.^^ 

Most of the specimens of rice-water discharge after examination 
were set aside in my laboratory, and exposed to the air in open 
vessels, some of them for many days ; a scum of vibriones formed 
on the surface of nearly all, and most of the samples became of 
a light pea green colour. Although thus exposed, and persons 
were constantly engaged in the laboratory, no ill effects resulted. 

In one fatal case of cholera a portion of the mucous membrane of 
the duodenum was submitted to microscopical examination. Contrary 
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to what might have been anticipated, the villi were found to be coated 
with a wcU-fornied layer of cylinder epithelium ; this appeiirs to i^how 
that the graDuLir corpuscles coolained in the rice-water evacuutions 
proceed principally, if not entirely, from the mucous follicles. No 
alteration was detected in the villi themselves denuded of their 
epithelial covering. 



Results o( the Microscopical and Chemical Examination 
of Seventy-two Samples of the Urine of Cholera 
Patients. 

As the details of the various observations made would be tedious, 
I have clasi^ified ihc pHocipitl icsults derived from the examination of 
the different urines Boparalely in each case, as follows : 

TiiOilAs RiCHAUDSOJJ, St. Thomas' Hospital. 

In all, twenty-nine samples of tliis urine were subjected to obser- 
vation and cMiiminntiun, conimenciog from October 15th, this being 
the first nrino passed after twcnly-nine hours' suppression, luid ending 
November i;itn. 

Albumen was ajjcertainei] to be present in fourteen samples, viz., in 
those passed front October 15th to October 28lh inclusive, traces 
only being found in the urine passed on the last date. 

Fibrinoui caiti: of Ihr renal tubules were detected in ten ^^unploe, 
from October I5th to November 4th. The casts discovered in the 
souiples of October 27th were tinged with bile. 

Oxalate of limn in dumb-bell crystals was alw present, as well as a 
few octohedra of the same in three epccimens, tlioec of October 15th 
and 16lh and November 4th. 

Uric aeiil in crystals occurred in the sample of October !9lh, and 
uraUi in tliosc of October 15th and 16th. 

hidigo was developed in eighteen samples, from October 19th to 
November 13th. Ihe largest qunntity found was in those of 
October 19th, 24lh, and 27th, there being sufficient on these to form 
a scum of deep blue over the surface of the unnc plainly visible to 
the naked eye. In some of the other specimens the indigo formed 
only a thin ring of blue round the edge of the fluid, while in otherB 
the quantity was less considcrsble. and re(|uired the aid of the 
microscope for it^ detection. The blue which lind collected on the 
surface of the sample passed October Idih was removed, and the 
urine again left ex)>osed ; in a few days a second pellicle of the blue 
pigment had formed on the surface and around the edge of tlie vessel, 
oeMribing a bright blue ring or circle. 

Indigo was not detected in the siunples passed on certain intei^ 
mediate dates. 

T/ti- sugar fnnffut w^ found in five of the specimens, in thoH 
paeeod October I5th, IGth, 19th, .ind November 3d and 4th. 

i&nadt were contained in ten samples. 



bread sapplied to it, without apMirently being in the slightest degree 
iofloenced by the putrid diet The same mouBe had been previously 
subjected to a eimilfir experiment wiUi the putrid contents of the in- 
testines of another patient, who died firom Bome other disease, without 
Bufferii^ apparently any inconvenience. The result of these experi- 
ments I do not consider sufficient to refute the statements of the 
German phy«ol(^cid chemists; but perhaps it niny be admitted 
that they tend to show that experiments bearing in such a striking 
manner on the essential character of the disease, require repetition 
befcure we can with certainty conclude thnt the intestinal fluids in 
cholera are possessed of contagious powers. 

KOBEBT DDITDAS THOMSON, M.D., F.R.S. 

St. Thomas' Hospital, 
March 1855. 
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The outward and iihysical chavncters of the rice-water cvaciiatioDii 
of cholera vary considerably in different snmples and in different 
cases; they vary in colour, cimsisteni-e, and composition; ordinarily 
they resemble thin gruel rather than rice water, being thicker and 
less white and transjiarent, and aometimes they are of a brown tinge. 
After being set aside for some time they usually let I'all a deposit, 
the amount of which is subject to great variation, but generally it 
is considerable, forming in some cases as much as a fourth or a sixth 
of the entire bulk. 

^Vhen submitted to examination with the microscope there are 
detected in inoet samples molecules and aggregations of molecules, 
innumerable mncoiit! corpuscles, single and aj^repated, of irregular 
size and form, and which arc frequently imbedded in a mucous boso, 
presenting sometimes a fibrous structure, and molecules and globules 
of oil ; it is of these elements, and especially of ihe granular cor- 
puscles and mucous bai^e, that the de]K>sit which subsided in most 
samples is principally composed. 

In addition to the above, myriads of vibriones were detected in 
CTcry drop of every sample of rice-water discharge hitlicrto subjected 
to examination. Of these vibriones many formed threads more or 
le^ twisted, while others were aggregated into masses, which under 
the nUCToscope presented a dotted appearance. 

But some of the specimens possessed characters very different from 
the above. 

In one sample examined there were no granular or mucous cor- 
poflcles, or mucous base to be discovered, but in place of them a great 
number of globules of oil imd innumerable minute acicular crystals, 
Si^me of which were free, but mostly they were nggregnted in bundles 
in the form of rosettes and dumb-bells. The vibriones were present 
OS usual. 

The same crystals occurred iu another specimen in great numbers. 
In this case they wore mostly single and but seldom aggreg.ited, and 
there were no laree globules of oil, although a good deal of oil 
was present in the tonii of molecules and small droplets. 

In addition, numerous fragmeuta of muscular fibre, cells of j>otato, 
a ftitv starch corpu.4cles, and fragments of the husk of wheat, wcrtj 
not unfrequently detected in specimens of the rice-water discharge, 
and in coses in which fouil bud not been partaken of for u considerable 
time. 

The Nime iK»cular crystals were likewise seen in !inall numhen 
in two or three other samples^ and in several prismatic crj-atala of 
triple phosphate. 
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In none of the samples were sporules or threads of any species of 
fungus present, or a peculiar body of any kind noticed other than 
the vibriones mentioned, and in none were well-formed cells of 
cylinder epithelium, that which coats the surface of the villi of the 
intestines, discovered. 

Such is an enumeration of the different elements and constituents 
detected by means of the microscope in the specimens oF tice- water 
discharge, about twenty-five in number, subjected to examination, and 
many of which were obtained from different cases. Fig. 26. 

The presence of vibriones in the rice-water discharge being, eo hr 
as my experience goes, constant, it became of importance to deter- 
mine the circumstances under which they make their appearance, 
and especially to ascertain whether they were present in- the evacua^ 
tions when first passed. In order to determine this point I made 
arrangements to. obtain specimens as quickly as possible after being 
voided. I had a microscope ready for use placed in the Abemethy 
Ward of St. Bartholomew's Hospital, so that the discharge might be 
examined immediately that it was passed. In this way I succeeded, 
in examining several samples within two hours of their being voided, 
and two others from separate cases immediately they were evacuated. 
In all of these the vibriones were present in large numbers; lu one 
case I examined, in conjunction with Mr. Kainey, some of the rice- 
Wilter discharge taken direct from the small intestines about twelve 
hours after death, and in this case also the vibriones equally abounded. 
In all cases the species was the same. 

It thus appears that vibriones are constantly present in the riccr 
water discharge of cholera, and that they are developed in it during 
life, and while still retained in the small intestines, ?. 

From observations which have been elsewhere recorded* it appears 
t^iat two of the circumstances necessary to the development of 
vibriones are a feebly acid, or more usually an alkaline, fluid and 
organic matter, es£)ocially animal, in a state of decomposition more 
or less advanced. 

Now, in the rice-water discharge of cholera both of these conditions 
are fulfilled. In the first place it is always offensive, sometimes ex- 
ceedingly so, resulting from decomposition ; and in the second it is 
always, so far as my observations extend, highly alkaline. 

We have next to inquire what is the origin or source of these 
vibriones, and what their relation to cholera ? 

With respect to the first point, there is no doubt but that there is 
more than one source for them, setting aside the idea of their spon- 
taneous generation in decomposing organic fluids. It is possible 
that they may obtain entrance into the stomach and bowels by means 
of the atmosphere, and it is perfectly certain that they do frequently 
gain admission through some of the impure waters consumed, in 
which I have not unfrequently detected the presence of vibriones, 
sometimes in considerable numbers. 

Once introduced into the alimentary canal, they are brought into 
relation with conditions highly favourable to their development and 
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on the filicroBcopical Examination of the Blood and 
Excretions of Cholera Patients. By Dr. Hassall. 



The outward and physical chnracteis of the rice-water evacuations 
of cholera vary conaiderably in different samples and in different 
cases; they vary in colour, consistence, and composition; ordinarily 
they resemble thin gmel rather than rice water, being thicker and 
less white and transparent, and sometimes they are of a brown tinge. 
After being set aside for some time they usually let fall a deposit, 
the amount of which is subject to great variation, but generally it 
is considerable, forming in some cases as much as a fourth or a sixth 
of the entire bulk. 

When submitted to examination with the microscope there are 
detected in most eamples molecules and aggregations of molecules, 
innumerable mucous corpuscle?, single and a^regated, of irregular 
size and form, and which are frequently imbedded in a mucous base, 
presenting sometimes a fibrous structure, and molecules and globules 
of oil ; it is of these elements, and especially of the granular cor- 
puscles and mucous base, that the deposit which subsides in most 
samples is principally composed. 

In addition to the above, myriads of vibriones were detected in 
every drop of every sample of rice-water discharge hitherto subjected 
to examination. Of these vibriones many formed threads more or 
less twisted, while others were aggregated into masses, which under 
the microscope presented a dotted appearance. 

But some of the specimens possessed characters very different from 
the above. 

In one sample examined there were no granular or mucous cor- 
puscles, or mucous base to be discovered, but in place of them a great 
number of globules of oil and innumerable minute acicular crystals, 
some of which were free, but mostly they were aggregated in bundles 
in the form of rosettes and dumb-hetls. The vibriones were present 
as usual. 

The same crystals occurred in another specimen in great numbers. 
In this case they were mostly single and hut seldom aggregated, and 
there were no large globnlea of oil, although a good deal of oil 
was present in the form of molecules and small droplets. 

In addition, numerous fragments of muscular fibre, cells of potato, 
a few starch corpuscles, and fragments of the husk of wheat, were 
not unfrequently detected in specimens of the rice-water discharge, 
and in cases in which food had not been partaken of for a considerable 
time. 

The same oeicular crystals were likewise seen in small numbers 
in two or three other samples, and in several prismatic crystals of 
triple phosphate. 
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propagation, botli of which liike place with almost in conceivable 
rapidity ; thiu they are brouglit into contact with AbubdiiDco of 
oi^nic matter, moetly in a fluid or greatly divided state, and more 
or !e«s altered by decomposition, and the fluid iu which tlua anintal 
inatter is cont^ncd is highly alkaline, and ita temperature being 
raieed many degrees above ihat of the external air also promotes 
greatly the development of the vlbrioncs. Once admitted into the 
alimentary canal, it is not, therefore, surprising that they should be 
developed in inconceivable numbers, aud with umazing rapidity, 

I have made two or three esaminatious of healthy and natural 
Incal evacuations at the time of their being passed, and in these I 
hare detected tho presence of comparatively a very small number of 
vibriones. It is most probable that the develoimient of these in 
such cases takes place in the lower part of the intcstiunl canal, as it 
is there that in healthy digestion incipient dccompoeillon firet takea 
place, but further observalions on this point, (specially in cases of 
ordinary dinirhcea, arc still required. 

That they should not bo present, or if present, only in smalt 
numbers, in healthy intestinal evacuations, is sntisfaoturily explained 
Ijy the fact that the circumstances favouruble to their development 
TO not csist in the same degree ns in cholera. The dis[>ositiou to 
decomposition does not exist to the siune extent, neither are the 
matters discharged equally alkaline. 

Without, ho\vevcr. at all supposin'f that there is any essential or 
primary connexion between these vibriones and cholera, their occur- 
rence m such vast numbers in the rice-water discharges of that 
disease is nut without interest, and possibly i^ of importance ; thu«, 
their presence seems to ipdieate that the fluid thniwn out into the 
Intestinal canal in choleni, and es|>ecinlly into the emull intestines, is in 
avtiite more than ordinarily prone to pass into decomposition, and thai 
the fluid itself is more than usually alkaline. A condition of the 
intestinal discharges more than usually alkaline would usaurHly act 
as a source of britation to the nmcous membrane of the intestines, «a 
alkaline urine does to that of the bladder. 

The existence of these vibriones in the evacuations may also nos- 
aibly explain in some degree the success of sulphuric acid in ehecKing 
the diarrhoea. Thus, that acid when freely adminbtered destroys 
tho conditions essential to the developnient of the vibriones, and so 
destroys tho vibriones themselves. Thus, it checks the tendency 
to dcoimpoeition, and lessens or neutnilizea tho iilkalinitr of the 
fluid pouird out by the intestines. 

The mere presence of such a largo amotmt of decomposing organic 
matter in the alimentary canal no high up as the small intestines, th« 
princi)>al sent of absorption of the chyle, must exert n serionsly 
depressing influence upon the system. 

The nest ptunt for consideration in relation to the rice-water 
ovapuatian of cholera is tlic occurrence in it of the nmcular erysialfi 
noticed. 

Those crystals were present in large quantities in two only of the 
samplcsi examined, but a few were detected in two or tlirce other 
specimeits. They therefore do not form a constant element of the 
ncc-water disehai^e, but posnbly the material or substance from 
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wUch they are formed may exist in all the samples, although not in 
the crystallized state. One of the specimens in which they were 
detected in great abundance was examined within two hours of its 
being passed. 

These crystals bear a considerable resemblance in form^ size, and 
arrangement, to those which are so often met with in connexion with 
decomposing oily and fatty matters, and they probably consist 
of some fatty acid. In the two cases in which they occurred in 
the greatest abundance no castor oil or oleaginous article of food had 
been given. 

In connexion with the occurrence of fatty matter in the rice-water 
evacuations of cholera, the following particulars appear to be pos- 
sessed of interest. 

A few days since I received from Dr. Brown, of Hans Place, 
Chelsea, a bottle containing some rice-water discharge, on the surface 
of which there were floating some 16 or 17 masses of an intense 
verdigris green colour ; some of these were of about the size and 
form a kidney bean, but others were smaller and rounder ; they were 
of a soft waxy consistence, and on viewing them with the microscope 
it was ascertained that they were entirely composed of globules of 
oil ; these globules were large, very soft, and easily made to alter 
their shape by the slightest pressure, and even by their own weight. 
The fluid in which these masses floated resembled the ordinary rice- 
water discharge ; there were dispersed throughout it innumerable 
spherules of oil, having all the characters of those of which the green 
masses were formed, and from the breaking down of some of which 
masses these spherules of oil were derived. Around some of the 
globules, especially the free ones, a membrane precisely like that of 
ordinary fat vesicles was perceived. Lying loose amongst the oil 
globules, and in some cases formed apparently out of their investing 
membranes, were a few crystals, resembling those already described 
as occurring in certain of the specimens of rice-water evacuations 
examined; frequently the appearance of crystals on the largest 
globules was fallacious, and was produced by certain creases or folds 
in the membranous covering of the globules. 

Wishing to obtain as much information as possible respecting these 
masses, I gave some of them to Dr. Letheby for chemical analysis, 
whose report concludes with the following remarks : 

" It is manifest from the preceding, that the fatty masses consist 
chiefly of margarin and olein, with a portion of stearin, cholesterin, 
and bile. It is probable that the green colour is dependent on the 
last-named substance, though from the fugitive character of the tint 
I am disposed to think that it might have been owing to that peculiar 
kind of refraction which Professor Stokes has uRmed Jluorescence.^ 

Most of the specimens of rice-water discharge after examination 
were set aside in my laboratory, and exposed to the air in open 
vessels, some of them for many days ; a scum of vibriones formed 
on the surface of nearly all, and most of the samples became of 
a light pea green colour. Although thus exposed, and persons 
were constantly engaged in the laboratory, no ill effects resulted. 

In one fatal case of cholera a portion of the mucous membrane of 
the duodenum was submitted to microscopical examination. Contrary 
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to Tvhat might have been anticipated, tlie villi were found to be coated 
with 11 weU-foruied layer of cylinder ciiitheliiiin ; tliia appears lo nhow 
that the granular corpuscles contained in the rice-water evacuations 
proceed principally, if not entirely, from the uiiicoiis follicles. No 
alteration waa detected in the villi tliemaclves denuded of their 
epithelial covering. 



I 

I 



Results of the Microscopical and Chemical Examination 
of Seventy-two Samples of the Urine of Cholera 
Patients. 

As the detaiU of the various observations made would he tedious, 
I have elassiiied the principid icaults derived from the examination of 
the different urineg i^eparutely in eiich case, aa follows : 

TiioyAS KiCHAitDSON, St. Thomae' Hospital. 

In all, twenty-nine samples of tliia urine were eubjecled lo obser- 
vation and examination, commencing fmm October 15tb, this being 
the first urine passed after twcnty-uine hours' suppression, and ending 
November I'Mh. 

A&umtn was ascertained to be present in fourteen samples, viz., in 
those passed from October 15th to October 28th inclusive, traces 
only being found in the urine passed on the last date. 

Fibrinout cvati of thr renal tubules were dcticted in ten samples, 
from October 15th to November 4th, The cn-'t? discovered in the 
samples oftJctuber 27lh were tinged with bile. 

Oxalate of lima in diiiub-bell crystals wiie also present, as well as a 
few octnhedni of the same in three specimens, those of October 15th 
and IGth and November •Ith. 

Urie acid in crystals occurred in the sample of October 19th, and 
uratet in those of October 15th and 16th, 

lu(iit/o was devclo|)cd in eighteen samples, from October 19th to 
November 13th. 'Ilie largest quantity found was in those of 
Octtiber 19th, 24th, and 27th, there being sufficient on these to form 
a scum of deep blue over the surface of the urine plainly visible to 
the naked eye. In Eome of the other specimens the indigo formed 
only a thin ring of blue round the edge of the fluid, while in others 
the quantity was less considerable, and required the aid of the 
microscope for its detection. The blue which had collected on the 
surface of tlio sample passed October 19th was removed, and the 
urine again left exposed ; in a few <]ays a second pellicle of the bine 
pigment had formed on the eiirfnec and around the edge of the vessel, 
describing a bright blue ring or circle. 

Indigo was not detected in the aamplea passed on certmn inter- 
mediate dates, 

7^c sttffarfunffu* was found in five of the specimens, in tlioso 
paesed October 15lh, 16th, 19th, and November 3d and 4th. 

Manadt irere contained in tea samples. 
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The specific gravity of the above samples of urine varied fran , 
1004 to 1011, the average gravities being 1006, 1007, and 1009L 
The sp. gr. of three of the five urines which were found to contain 
sugar were as follows : October 19th, 1011; November 3d, 1007j., 
November 4th, 1009. 

The reaction of most of these urines was decidedly acid ; in seven:: 
of the other samples the acidity was but feeble ; while in those passed 
on October 26th and 27th, and November 1st, 2d, 4th, and 6th, it 
was neutral 



William Stevens, St Thomas' Hospital. 

Fifteen samples of the urine in this case were received and 
examined, viz., from October 28th to November 13th. 

Albumen was found in six samples, those from October 28th to 
November 4th, after which it disappeared. 

Fibrinous casts ^ none were seen in any of the above samples. 

Oxalate of lime in octahedral crystals was seen in two specimens 
in large amount, in that of November 8tli, and in smaller quantity in 
that of November 10th. The sugar fungus being present in one, if 
not both, of these specimens. 

Uric acid in crystals, single and aggregated into Stellas, were pre- 
sent in two of the urines, those of October 28th and 31st, and urates 
in globules or spherules in those of November 4th and 9th. 

Indigo was developed in seven of the specimens; in those passed ^ 
from October 28th to November 13th; in six of the urines tihe 
indigo formed a blue ring round the edge of the vessel, in the others 
the microscope was necessary for its detection. 

Indigo was not found in the samples passed on certain interme- 
diate dates. 

The sugar fungus was developed in seven of the urines, viz., from 
October 28th to November 8th. 

Monads abounded in seven samples. 

The specific gravitg ranged from 1009 to 1019, but was generally 
1011. The sp. gr. of the urines, in which su^ar was found, was as 
follows: 1010, 1011, 1009, 1012. 

The reactions of the samples were as follow: — Ten were decidedly 
acid, two feebly acid, and three were neutral. 

James Madden, St. Thomas' Hospital. 

Nine samples of this urine altogether were examined, the first 
being that of October 19th, which was passed after twenty-four hours' 
suppression; and the last, October 27 th. 

Albumen was present in seven specimens, from October 19th to 
27th, and was no doubt also present on the intermediate and some of 
the following days. 

Fibrinous casts vf ere seen in three of the urines — Oct. 19th, 22d^ 
and 2 6 til, and were also, no doubt, for the most part present on the 
intermediate days. 



Urates, m the form dl' dmiib-bell crysials, were preaent io two 
aamplcs, October 19th and 23d; in the first of lhe«c sonti- of the urate 
was dci>0«ltc<l in the renal casts. 

Indiffo appeared in eight samples, from Oetober 19th to STtlu 'flic 
largest quantity was in thoi=e of October 19th ajid 20th, in which it 
formed a perfect ecum over the surlace; a good deal of the pigment wiu> 
also dejwsited with the sediment. In the remaining specimens the 
jndi^ (i>rmed a ring of blue ronnd the edge of the fluid, plainly 
TOible to the naked eye. The indigo of two of thcee sampfca was 
collected, and after ex|>08urc, the urine dopoii^itcd a further iiuantity 
of indigo. 

Th« tu^ar fungus waa not observed m any of these Bomples, nor 
any dumb-bell cryslaU of oxalate of lime. 

The tpecijie gravtti/ ranged from 1010 to 1014, the usual gravity 
being 1011 and 1012. 

The reactivn of these urines wus more or less acid, with the ex- 
ception of those of October 25th and 26th, wlicn it was neutraL 

Thia pntient quitted the hospital, October 26th, apparently weBf 
although, 08 we have seen, the urine had not entirely ceaised to he 
albuminous 

ROBEBT QCARRELI,, St. Thomas' Hospital. 

Two sampled of this mine were examined, passed October 12th. 

A&umen was found in large Quantity in both specimens. 

Fibrinous c<uls, in great nuniberB, tJso occurred in both. 

Dumb-hell oxalate of lime, in fine largo cryelnle, was found in the 
second sample. 

Urie acid occurred in both, and wa.s very .ibundant in the second 
specimen, while urates were found only in the first sample. 

Indigo became developed in both the nriiu-!*, more particulnrly in 
the second ; but at fin^t, in neither case Wiu* the quantity lai^e, the 
mieroacope being required for its detection. In the sccoud Miuipic 
the indigo was di-posited partly in the thullua botli of tlii; sugar 
fungus and of jvenicilium glnucuni. Although at fii^t no lihie visible 
to the naked eye WU9 dcvehqied ou the surface of nither of the urines, 
yet after the removal of the eciim of fungus whieli had formed over 
the eurtiicc of tho wcoud siunplc, and on well agirnting the urin«, iu 
the course of a few days a dense blue scum became developed uU over 
it The blue colour was probably not developed nt first, in conse- 
quence of tho contact of the air witli the surfnoe of the urine being 
impeded by the iieUiclc of fungus which hod grown over iL 

Tlie sugar fangus. in perfect fnictlfiration, ap[)cared in the second 
eainple. 

The spreifiegrarilg of the sample eontaining the sugar was 1016. 

RtaetivH of both specimens very acid. 

.Tamks Palmeh, St. Tlioniati" llo-tiiitiJ. 

One sample only of thitt lulue ^ 'q( -vm passed 

October 3d. 

A&umm ffu detected in (his uri 
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Renal casts, a few only were seen. 

Oxalate of lime in dumb-belk occurred^ also a few large octx>hedraI 
crystals of the same salt 

Indigo appeared in sufficient quantity to form a thin blue scam over 
the surface ; this was collected and the urine again exposed, when 
after some days a thin ring of pale blue formed round the edge of the 
fluid. 

Specific gravity, 1017. Reaction, decidedly acid. 

John Brandon, St. Thomas' Hospital 

Only one sample of urine in this case was examined, this being 
passed October 5th. 

Albuminous, but no renal casts were seen, nor was any indigo de- 
posited. In the sediment there was found a few large sporules, which 
had more the appearance of those of the sugar fungus than of penici- 
Kum glaucum, but yet were scarcely so large as those of the yeast 
plant. 

Uric acid was rather abundant. 

The quantity of this urine obtained was too small to allow of its 
specific gravity being taken. Reaction, decidedly acid. 

From St. Thomas' Hospital. 

This specimen of urine was passed October 5th. 

Albumen was present in small quantity only. 

Oxalate of lime in dumb-bells was deposited in very large amount. 

Urates were likewise contained in this urine. 

The sugar fungus was met with in small quantity. 

Specific gravity 1014. i?eac/2on, decidedly acid. 

From St. Thomas' Hospital. 

This sample of urine was passed September 29tL 
Albumen was present in small amount. 
Fibrinous casts, only a few fragments detected. 
Neither Oxalate of lime, sugar fungus, or indigo, were developed in 
this instance. 

Urates of a pink colour were deposited in considerable amount. 
Specific gravity of the urine, 1024. Reaction very acid. 

From St. Thomas' Hospital 

One sample only of this urine was obtained. 

Albumen was found in large quantity. 

Renal casts in large numbers were likewise present. 

Oxalate of lime, in dumb-bell crystals, occurred in considerable 
quantity. 

Indigo appeared on the surface, forming a dense reddish blue'scum 
all over, which was collected; some also was deposited at the bottom of 
the glass. After the removal of the pellicle first formed, and further 
exposure of the urine a second thin blue scum was developed on the 
surface. 



The specific gravity of the urine wns 101 G. 

The reaction, as evideutetl by the growth uf fungus, 

Fic 



as aciO. 



1 St. Tbomas' Huspital. 

The sample of urine exninincd in tliipi cai-c vim passed Opti>bc?r 7tb. 

Albumen occurred in this nrine. 

Vric acid in tablets, and also in long alnuglit threiuU, made up of 
aggregations of entail cryiitaU of the siiiiic form, occurred in large 
(luantily. It wad particularly observed that the ihroada of crystals 
were fonued independent of fibres or nuclei. 

Indigo was formed in small quantity, which was visible to tlio 
naked eye, and many pieces and fragments of it were discovered by 
means of the microscope. 

liiU in small quantity was also present in this specimen, as shown 
by tlie manner id which the epithelial cells were coloured or stoned 
with that substance. 

Monads occurred in large numbers. 

The tptei/ic gravity was 1010. Reaction decidedly acid. 

From St. Thomas' HospitoL 

This sample of urine was passed October 5th. 

Albumen was found in large quantity. 

Renal cattt, a great number were seen. 

Oxalate of lime in dumb-bells, and octohedra a good deal. 

Indigo, a few fragments only dli^eovered with the microsdipc; Bome 
of the indigo had also become deposited in the threads of pcnicilium 
glaucum. 

The mgnr fiingaa in i)erfect fructification was rather abundant. 

Specific gravity, 1017. ^«if (tun very acid. 

Cii-VRi-ES Barber. 

The s])eciu)en of this urine examined \va» paitsed October 3d. 

Ali»tmeH was present in this sample in birgc <}uatitity. 

Renal calls were discovered also, but not many. 

Oxalate of lime in dumb-UelU occurred, but the number of crystals 
wta but email. 

A small quantity of the lui/iir fuiigu* was liketviae deveIo[)ed. 

Indigo was deposited in sumcleut amount to form a blue scum over 
the whole surface of the urine ; this was removed, and the urine ngun 
left exposed to the air ; in n few days a second deposit of blue took 

filacc, forming a thin ring round the edge of the vessel ; n great many 
ir^meDtB of the eamc were likewise discovered with the mtcroecope. 
The specific gravity was 1012. Reaction very acid. 



Thomas Bates. 

Thu auDple of urine was parsed forty-eight hours after collapse. ' 
AJbumm «M present in rather Inrrre amount 
Renal catt$ abounded in this specimen. 



298 

Oxalate of limey chiefly in dumb-bells^ was deposited in lai^e quan- 
tity, some of the crystals being formed in the casts of the renal 
tubules. 

Uric acid was present in considerable amount, as also much urate ; a 
good deal of the latter was deposited in the fibrinous casts, and in the 
epethelial scales which were contained in the urine. Fig. 27. 
^ Indigo did not appear in this urine. 

Specific gravity y 1018. ReactioUy 2iG\A. 

From Charing Cross HospitaL 

The first sample was passed October 4th. 

Albumen was found in rather large quantity. 

Renal casts were seen in great numbers. 

Oxalate of lime in dumb-bells occurred very abundantly, as well 
as many octohedral crystals of the same. 

Urates also were met with, some of which were deposited in the 
renal casts. 

Indigo appeared, forming a reddish blue scum over the whole 
surface. 

Patrick Reilly, St. Bartholomew's HospitaL 

Two samples of this urine were examined, being the first two 
passed on the subsidence of collapse. 

Albumen was present in both urines. 

Renal casts also in both, but not in large number. 

Uric acid was found in the first urine passed. 

Oxalate of lime, in the form of octohedral crystals, was discovered 
in the second sample. 

The sugar faigus likewise occurred in the second sample. 

Indigo was developed in both samples, but in largest amount in 
that first passed, in which it formed a decided blue scum all over the 
surface. In the second specimen the indigo at first only formed a 
well-defined border round the edge of tlie glass, but after agitation, 
in the course of a few days a slaty -blue scum appeared over the whole 
surface of the liquid. 

Monads in large numbers appeared in both urines. 

The specific gravity of the two samples was 1014 and 1015. 

The reaction of both decidedly acid. 

Fitzgerald, St. Bartholomew s Hospital. 

Two samples of the urine in this case were examined. 

Albumen was found in both the specimens. 

Renal casts occurred in both, and in very large numbers in that 
passed October 4th. 

Oxalate of lime in dumb-bells was deposited in the sample of 
October 4th. 

Uric acid in tubular crystals was found in both specimens, toge- 
ther with much urate. 

Indigo was not formed in either of the urines. 
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The tufforj^nffus was seen in unly one of the ramples, viz., thirt 
pftsaod October 5th. 

The apeeific gravit;/ of the urines was 1017 and 1018. 
The reaction of both deciJedly acid. 

From St. Bartholomew's Hospiial. 

A drnchni only of each of the two following samples of urine was 
forwarded fur examination : 

Albumm was detected in both samples. 

fibrinous casta of the renal tubules were likewise present in both 
the urines. 

Oxalate of lime in dumb-bell crystals occmTed in the two spe- 



Tho sugar fungus likewise became develo|)ed in botb aud at- 
tained its perfect fructiScation, particularly In the second sample, 
the fungus forming a perfect scum over the entire surface of tlie 
urine lis it was ex[iosed to the air in a test-tube. 

Ellen GoDFitsr. 

This was said to be the first urine passed on recovery from the 
attack. 

Alhumen was found in large quantity. 

Renal casts were not observed, 

Dumb-bell crystals of oxalate of Itine occurred in rather large 
number. 

Uric acid in crystide a few, as well as much grimular urate. 

Indigo appeared in small amount only, the microscope being requi- 
site for its discovery. Some of the blue pigment was dcpowited in 
the epitheliid scales contained in the urine. 

The tjuantity of urine sent was too small to allow of its tpecijic 
gravity being ascertained. Its reaction was neutral 



i 



It la obvirius that there is much in the aliove results of the ex- 
amination of the urine of cholera of interest and importance. 

The first particular of importance relates to the albuminous con- 
didon of the urine. That the urine in cholera is frequently albu- 
minous has long been known ; but it now appears that it if olnioet 
oouAtantly so, and that this ctmdition of the urine persists for a cou- 
siderable period after the attack has passed away, facts particularly 
worthy of notice. I have not met with a single undoubted instance 
of the absence of nlbunien from the early samples of urine passed id 
rases of cholera; while in one or two of the ca^es hero recorded the 
jKitienui were actually dismissed from the boi^pital ua well, and 
apparently thoy were so, oltbougli the urine stiU continued to be 

The next particular for consideration is the occurrence in the 
urine of fibrinous casts of the renal tubules. These arc almost in- 
variably present in the early samples of urine passed on rccuTery 
from the attack of cholera, and sonietimes they are to be detected for 
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a considerable time^ occadionally not altogether disappearing until 
after the urine has ceased to be distinctly albuminous. The urine of 
cholera presents the best and most perfect examples of this form of 
renal casts which I have ever met with, the casts being so well de- 
fined, abundant, and often containing imbedded in their substance 
different forms of urinary deposits, as urates, dumb-bell crystals of 
oxalate of lime, &c. Fig. 27. 

Not unfrequently the casts are shaded of a dark colour, in conse- 
quence of the quantity of urate imbedded in them. Very commonly, 
^so, dumb-bell crystals of oxalate of lime are met with similarly 
imbedded, a fact which shows that this salt crystallizes in these cases 
immediately after the urine is secreted, and while within the renal 
tubules. Nearly the whole of these particulars are shown in the 
figure above referred to. 

Another important particular is the occurrence of deposits in the 
early samples of cholera urine voided. These are noticed especially 
in the first two or three samples passed. They consist of uric acid, 
urates, and particularly dumb-bell crystals of oxalate of lime. 

That the oxalate of lime should be deposited so commonly in 
the form of dumb-bells, and not in the usual octohedral crystals, is a 
remarkable fact, and one which seems to show that a very essential 
distinction exists between these two crystalline forms of what is 
usually considered to be the same salt. 

After the urines have been kept for some days numerous changes 
are observed to occur in them. The quantity of deposits, especially 
those of uric acid, urates, and oxalate of lime, often becomes increased, 
the urines become turbid, alter in colour, fungi are gradually deve- 
loped in them, and lastly, in many instances, a scum or pellicle of 
pigment of a blue colour, more or less marked, forms upon their 
surface. 

The formation of a blue pigmentary substance on the urine in 
cases of cholera has been before noticed, and principally by Heller. 
That observer bestowed upon it the name of Uroglaucin, and consi- 
dered It to be a modification of urine pigment. 

I have elsewhere shown that indigo is of frequent occurrence in 
human urine,* and in the communication referred to I advanced cer- 
tain reasons to prove that the uroglaucin of Heller is really indigo. 
Of this fact no doubt now whatever remains, as I have succeeded in 
obtaining from several of the samples of blue pigment procured from 
cholera urines all the reactions so well marked which characterize 
indigo. This may be considered to be an important result, and I am 
now fully convinced that only one blue pigmentary substance is 
ever formed naturally in the urine, and that this is in all cases 
indigo ; the uroglaucin of Heller and the cyanourin of Scherer being 
merely impure states or conditions of indigo. 

It will be observed, that the yeast-plant or sugar fungus was met 
with in different samples of the urine in nearly every case. This is 
another very interesting fact in connexion with the urine of cholera. 



* ** On the frequent occurrence of indigo in human urine, and on its chemical, physio- 
logical, and pathological relations.'* — Transactions of the Royal Society, 1854, p. 297. 



Of the value of this fungoid teat for sugar I have elsewhere adduced 
ericlence,* but additional proof is now furnished of its great utility. 
The yenst-ptant was met with in differeut etngee of growth in nt least 
Fourteen samples, wliile evidences of its existence were obscn'ed in 
scvetal other s))cci]ueni^. The specific gra\-ity of the urines in which 
it was actually detected ranged from 1007 to 1018, the avernge gnivi- 
tie^boiDg 1009 and 1011; by no other single and direct test co\Jd sugar, 
when present in urine in nmount comparatively »o small, be detected. 
In nil probability sugar wa? present in some of the other samples 
of urine, in which the sugar fungus had not bceome developed. 
Some of these specimens were either neutral or alkaline, and as it is 
essential for the growtii of this fungus that they should have an acid 
reaction, the fungu^i therefore did not make its appearance in these 
samples. 

No organic production was present in any of the urines when first 
passed, neither waa any subsequently developed in iheni which could 
oe supposed to be associated iu any way with cholera. 



Report stating the Results of the Mkuoscopical Examina- 
tion of numerous Si-kcimess of Bloud obtained from 
the Bodies of Persons who had died of Cholera. 

Ik all, eighteen specimens of blood were subjected to microscnpical 
obser>*ation. 

These specimens were iu all cases esaniined « few hours after death, 
and in e^ouie instances almost immediately aiicr di." solution. 

The results of the observations made may be thus bri(-6y stated : — 

First, — That in none of the s])ecimcii3 were any organic productions 
present, animalculai or fungi, cither living or dead. 

Second, — That iu those apeclmenswhichwcre examined very shortly 
after death, the blood presented its usual structural characters imd 
peeuliaritie*. The I'ed and white corpuscles were of the usual form 
kiid fute, and prosentcd their oi-dinury appearances. Occusiuiially, the 
red corjiuscles were seen to be a^reguted into the well-known piles, 
or rolls, while the wlute eorpuacles were sometimes free and some- 
times nggregnlcd, and entangled in meshes of fibrin. This last 
appearance was presented when the blood had become coagulated, and 
was attributable ta the separation of the fibrin and white corpuscles 
from the red corpuscles. The same separation occurs in blood after 
death from other causes than cholera. 

Third, — That in some of those specimens of blood which were not 
examined until some hours after death, changes were obicrved to have 
taken place iu both the red and white corpuHcle?. The red corpuscles 
had became smaller, of unequal s!kc, more globular, aud some of thi.-m 
ap]>cared as though they hud been in souie degree niclted down and 
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dissolved away. The white corpuscles^ at the same limey were not so 
uniform in size, and were less granular than natural, and there was 
firequently visible in them one or two shining droplets of fatty matter, 
a considerable number of firee oil globules and a few fibrinous granules 
were likewise seen floating in the serum. These changes in the con- 
dition of the red and white corpuscles were entirely the result of 
incipient decomposition, and they were not observed in the very 
recent specimens of the blood, with the exception of a few moleculea, 
and an occasional spherule of oily matter suspended in the serum. 

Of the specimens of blood examined, some were obtained from the 
median cephalic vein, others from the larger internal blood vessels, 
and some from the cavities of the heart itself. Fibrinous clots or 
coflgula were not unfrequently met with in the latter situation. These 
exhibited under the microscope all the usual characters of ordinary 
fibrinous clots, and consisted of fibrillse of fibrin intermixed with 
granular matter and the white corpuscles of the blood. 

The general result or conclusion to be deduced from these exami- 
nations is, that the blood, in cases of death from cholera, does not 
present any peculiarities discoverable by means of the microscope, its 
structure being uninjured, and it being entirely free from parasitic 
developments of every kind 

These observations appear sufficient to disprove two theories which 
have been entertained with respect to the condition of the blood as 
a cause of cholera. Thus it has been alleged that the symptoms of 
cholera were referable to a disintegration or breaking down of the 
blood corpuscles, and this is one of the theories ; while the odier 
theory supposes that cholera arises from the presence of some para- 
sitic production developed in the blood itself, either an animalcule or 
a fungus. ' 

It is of consequence that these tlieorics, inasmuch as they are in- 
correct, should be disproved, since the treatment of cholera has not 
unfrequently been based upon the assumption that one or other of 
the theories referred to was founded on fact. In proof of this remark, 
the circumstance of the treatment of cholera by sulphur with the 
view of destroying any fungus or animalcule which might be present 
in the blood, may be adduced. 



Report stating the Results of the Microscopical Examina- 
tion of the Skin and Clothes of Cholera Patients. 

So many cases having been reported from time to time of nurses 
who had been engaged in washing the clothes of cholera patients 
becoming themselves the subjects of cholera, it was of importance to 
determine whether the presence of any body or substance could be 
discovered in the clothes worn during cholera which could explain the 
communication of the disease. 

With this view the following examinations were made : 
Portions of the epidermis or skin of six persons who had died of 
cholera were submitted to the microscope, as well as twelve pieces of 
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tho clothes worn by cholera-patieoto at the ttme of ilrccasc; eome 
oftliese being selected in coneequcnce of their being stflinud witli the 
rice-water evacuations. 

Xotfaing of importance wns discovered from ihe cxntniontion of the 
six portions of epidermis, neither nnimalcules as vibrioncs, or ^pornXee 
or threads of fungi were present in any case. 

The piece* of clothes wore carefully washed in a little distilled 
water, and the water itaelf. as well aa any sediment which ciubiuded 
from it after it had stood for some time, were exmnined microsco- 
pically. 

In some cnscs no solid matter of any kind was to be dctcclcd. In 
other instances vibrionea ubyunded, and were aiive and in active 
motion. The presence of vibrionea was sufficiently explained by the 
&ct, that the portions of clothes in these cases were etamod with the 
rice-water diaeharge, which 1 have shown in a former report invnri- 
abbv Bwanus with living vibriones. 

In two instances, (and particularly in one case.) in addition to the 
vibriones, t^porulcs, some of which were germinating, vi' a species of 
fliDgiis, were observed. Ijaatly, in some instances, epithelial scales, 
derived from ibebrcokingdowuof the epidermis, were noticc<l. aa also 
ftaginent« of muscular fibre and vegetable tissue, stsirchy matter, 
ooipuacles of wheat, together with bright blue pnrticlcB, probably 
inmgo. The starch and blue discovered was no doubt a portion of 
that used in the starching and blueing of the clothes examined, while 
the fragments of striped miiaculiir fibre iiroceedcd from the remnants 
of food contained in the rice-water discharge. 

The only organic productions met with in the examination of the 
scvcnd pieces of linen to which any degree of suspicion is attached 
are the vibriones, upon which I have already remarked in the report 
containing the results of observations on the rice-water cvacnations 
of cholera. 

If these vibriones posscfis any influence in the production of cholera, 
or if the rice-watet discharges contain any snbstance or principle 
capable of producing that disease, we can readily understand how the 
wuhiDg of the clothes might, in some cases, give rise to cholera in 
those engaged in washing them. 



Rsroar embracing ccitain 1''act.s relating to the DiFt'trsioN 
of Asi-M.\iruijyi and Fr.vni througli the Medium of the 
Atmospuehb, with Uemarks concerning the RKi.ATto\ of 
such DimrsioN with the Okicin and Propagatio.v of 

CtlOLERA. 

The reprodoction of all the smaller and parasitical species of fungi 
i* aerial: that is. they are propagated in contact with the air, and 
the germs or sponiles are to excccilingly small, and are of sudi 
extreme lightness, that they are readily and rapidily diffuwd through- 
out the atmosphere on the slightest agitation or dimtnrhance ; the 
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atmosphere constitutes, in fact, the natural and ordinary means by 
which the sporules of this class of productions are diifused, and the 
propagation of the species ensured. 

In the mere fact of the presence in the atmosphere of the sporules 
of different fungi there is nothing very remarkable, and in establishing 
the fact of such presence no connexion whatever is proved to exist 
between these fungi and cholera ; indeed, the direct results of all the 
observations which have been made by means of the microscope into 
the condition of the solids and fluids of the body in cholera is wholly 
opposed to the notion that the development of fungi has anything to 
do with the disease. 

It is not only sporules of fungi which are conveyed about in the 
atmosphere, but many other bodies of great minuteness and trifling 
weight, as for example, fibres of wool, the starch corpuscles of 
wheat and other plants ; and so commonly are these contained in the 
atmosphere, that if any fluid be exposed to it for two or three days, 
these substances will very frequently be found in it on examination 
with the microscope. 

From the fact that the sporules of fungi have been obtained from 
the emanations of sewers it has been concluded that these sporules 
were generattid in the organic matters contained in them, and that 
they afterwanls became liberated and set free into the air This is, 
no doubt, the case in some instances ; but what I now desire to point 
out is, that the sporules of fungi thoroughly immersed in fluid cannot 
be conveyed into the atmosphere by the mere evaporation of the fluid 
holding them ; thus, when the contents of the sewer are fluid and 
in motion, no diffusion of the sporules can take place ; should any 
sporules, however, float on the surface of the liquid, a few of these 
might become diffused in the air, carried up by the vapour resulting 
from evaporation. The accuracy of this statement was proved as 
follows : — 

A sample of urine containing myriads of sporules of the well-known 
fungus Penicilium glaucum was subjected to slow evaporation or 
distillation. The urine before distillation was deeply coloured and 
turbid from the quantity of fungus present, while the distilled liquid 
was as clear and as bright as water ; and on examination of it with 
the microscope a very few sporules of the fungus were met with only 
after careful scrutiny. It was apparent to the eye alone that the 
great bulk of the sporules had been left behind. The very few which 
passed over were those which rested only on the surface of the urine, 
and which had not been fairly immersed in it. 

The sporules of some species of fungi at a certain stage of their 
growth repel water and other fluids, so that although they may rest 
upon it they do not imbibe it, and are really acriel, resting only on 
the surface. 

We will next bestow a few observations upon vibriones. 

First. Vibriones are developed and are to be found in nearly all 
animal and vegetable infusions which are not too acid (including 
impure water) at all seasons, and are not peculiar to a period of 
cholera. This one fact is in itself almost sufficient to prove that there 
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i^^^e^^m^^wential coDnexion between vibriones and cholera. 
Nevertheless, the ipvariable presence of vibrioneg in the lice-water 
discharges of cholem, even wliile retained in the sjstcm, occasions 
cousiderable interest to be attached to these animalcules in relation 
to ciiolera. Although not the cause, they may still possibly possess 
some influence in ex|ilninin{f and aggravating the symptoms. 

Next, as lu the ditl'usiun of vibriones through the medium of the 
atmosphere. 

Vibriones are true ntiuatio productions, unlike fungi, which are 
for the most part aerial, fluids oeing the media in which, as far as 
I am aware, they are always developed, and to which they are usually 
confined; neitlier can they escape from those fluids and become 
carried Into the atmosphere through the evaporation of the liquids in 
which they ore present. Their incapability ^ being conveyed into 
the atmosphere in this way was shown by carefully distilling at a 
low temperature a portion of rice-water discharge which absolutely 
teemed with vibriones, and which was opako from the numbers pre- 
sent in it. The fluid distilled oflf was as clear and transparent as 
water, and no vibriones were discovered in it un the strictest scrudny 
with the microscope ; it follows, therefore, that if vibriones are really 
ever present in the atmosphere they are actually developed in it, and 
since they require moisture for their development, it must be in some 
humid condition of the atmosphere that they are thus generated. 

Further, the presence of vibriones in the atmosphere implies nleo 
the presence of some nitrogeuizcd substance capable of aflbrding 
nutrunent for their support. 

It is, therefore, extremely desirable that the fact should be ascer- 
tained beyond the possibility of dispute whether vibriones ever 
float freely in the atmosphere, and, if so, whether their presence ia 
confined to the period of the prevalence of cholera. 

Vibriones are so nbundautly diff^used throughout a great variety 
of fluids, and they are generated with such extreme rapidity and in 
auch incalculable numbers, that the greatest care is requisite in 
making observations of this nature. 

I will now state the results of an experiment made for the purjioso 
of determining whether uuytlmig could be detected in tlie breath of 
persons attucked with cholera. 

"With this view a Wolfe's apparatus was carefully prepareil and 
charged with recently distilled water. Into this several patient« 
labouring under cholera were made to breathe repeatedly for two 
or three days, at tlie end of which time tlie water was observed to 
be slightly dulled, and in it, after it had been allowed to stand at rest 
in a conical gloss fur some hours, numerous sporules of fungi and 
vibriones were seen, (the vibriones for the most part being developed 
around libres of cotton, of which many were present,) a few monads 
and jtoroh corpuscles of wheaL 

On subjecting another portion of the same distilled water, and 
which had not been previously used in any way, to exuminatioD, 
sporules of the same fungus, and the some species of vibrio and 
monad were met with, although not in nearly such large numbers 

'~ the water which had been breathed through by cholera paticati : 
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fibres of cottoii wef 6 also present^ as well as starch corpuscles, bat 
the number of these was likewise less. 

No production, therefore, was present in the water through which 
sereraf patients sufiering from cholera hod been made to respire 
repeatedly for a period of three days, which was not originally con- 
tained in the water used for the experiment The only apparent 
effect of the respiration was to hasten and increase the development 
of the organic matters which were at first contained in the water. 

One other experiment, which was made with the hope of throwing 
further light upon the subject, may here be related. Some water 
obtained from the artesian well in Piccadilly was submitted to dis- 
tillation in vessels which had previously been prepared for the 
purpose, and which had been well washed with concentrated 
sulphuric acid, to destroy any trace of organic impurity which 
might accidentally have been present. 

With the distilled water thus obtained, which was of very unusual 
purity, a Wolfe's apparatus, cleansed with the same precautions, was 
charged. Into this, I myself breathed from time to time, for the 
space of three days ; on the second day the water was observed to 
have become somewhat dull, and on the third day it was opalescent; 
examined with the microscope, it was found to abound in large and 
active animalcules, apparently belonging to the genus Paramesium ; 
no sporules of fungi or vibriones were noticed. 

The presence of these animalcules in such large numbers can only 
be accounted for by supposing that a portion of saliva containing 
animal matter had made its way, together with the air, down the 
glass tube which passed into the water, and that this had formed 
the material or pabulum out of which the animalcules had become 
developed ; but from what source the germs of the animalcules pro- 
ceeded it is impossible to state. 

The above observations on the conveyance of organic productions 
by means of the atmosphere in connexion with cholera are obviously 
very incomplete, but at the same time they may furnish some few 
hints for conducting at a future period similar experiments and 
observations on a more extended scale. 

The general result of these observations, so far as they go, is to 
prove that the breath of patients labouring under cholera does not 
contain any organic production which can account for either the 
origin or propagation of cholera. 



Concluding Observations. 

Tlie microscopical investigations instituted by me have embraced 
the Rice-water discharges of Cholera, the Blood, the Urine, the Epi- 
dermis or Skin, the Clothes of cholera patients, as well as the Water 
drank and the Air respired. 

The one great result of these investigations is to show that neither 
in the blood or urine, or on the skin or clothes, or in the water drank^ 
or in the air respired, are any organic productions, either animalculse 
or fungi, present, to which the origin or propagation of cholera could, 
be attributed. 
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The only fluid examined which was found unifomily to contAUi 
living organic produotiona was the rice-water discharge, which eveo 
nhilo enclosed in the small inteatinea swiirmed with A-ibrionee. 

The presence of these vibrioncs exhibits at least a remarkable 

Sroneness of the contenta of the email intestines to undergo rapid 
ccompoeition. 
In addition to the fluiile and articles enumerated above, giibmitted 
to microscopical obser\-ation, I should mention that I examined 
portions of the livers and kidneys of two persons who had died of 
cholera, the mucous membrane of the bronchial tubes, the bile, and 
the contents of the bladder each in one case. The results were aa 
follow : 

One of the portions of liver wna Ught-coloured and fatty-looloDg, 
while the other was red and darkn-flloured ; a few oil globules were 
found in some of the hepatic cells iu both cases, but in larger propor- 
tion in the light-coloured piece than in the otlierj but neither of the 
Ijvci^ could be said to be in a arnte of marked fatty degeneration, and 
by far the greater number of the accreting cells of these livers were 
in A state of inlegrity- 

The gall-bladder of one of the livers was half filled with bile of a 
deep green colour, and having the consistence of treacle ; this 
examined under the microscope was seen to abound in plates of 
chotesterine. 

The microscopical examination of the kidneys did not furnish any 
particular result. 

The epithelium contained in the mucus of the bronchial tubes was 
in a state of apparent integrity, but the fluid part of the mucus 
abounded in vibriones; the presence of these was, no doubt, duo to 
incipient decomposition, although this decomposition was not appre- 
ciable cither by tho appearance presented by the mucous membrane 
or by its smell. There were also observed a considerable number of 
oil globules of all eizes, and large round corjjusculnr-looking bodies^ 
perfectly free from granulation, and resembling closely the vesicular 
corpuscles of the white substance of the brain. 

The bladder examined was exceedingly small and contracted, and 
on opening it there was present in it about a dessert-spoonful of a 
yellow, cream-like, and purulent-looking substance ; this viewed 
under the microscope was found to consist chicfiy of mucus and 
* BB of vesical epithelium, no vibriones being present ; their absence 
mflicienlly explained by the strong acid reaction exhibited by 
iba mticua. 

j4rtiiur Hii-l Ha8sall, M.D. 

Bennett Street, 22d Januarv 1855. 
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No. XII. 



Tables from a Beport of the Middlesex Hospital, iUustarating* 
the relation of Consecatiye Fever to the Collapse and Dis- 
charges of Cholera. 

Table A. 

Table of those Cases in which tho Consecutive Fever was slight 

or TRIVIAL. 



MALES. 



No. 


Hoon 
in CoUapse. 


Intensity 
of Collapse. 


Amonnt 
of Purging. 


Eesult 


15 


30 


Extreme 


Profuse 


Death from collapse. 


23 


48 


» 


Considerable - 


Recovery. 


30 


15 


99 


M 


>« 


32 


78 


Complete 


Profuse 


99 


41 


9 


» 


Considerable - 


9) 


50 


18 


» 


Profuse 


» 


51 


83 


» 


» 


» 


55 


— 


Incomplete - 


>» 


» 


58 


49 


Complete 


Considerable - 


9> 


60 


28 


Extreme 


Profuse 


9> 


78 


28 


Complete 


» 


» 


85 


19 


Incomplete - 


Moderate 


9> 


98 


10 


99 


Slight 


» 


101 


20 


» 


Moderate 


»> 


121 


27 


Complete 


Profuse 


» 



FEMALES. 



127 


47 


Extreme 


Considerable - 


Recovery. 


130 


11 


Complete 


Profuse 


9) 


132 


12(?) 


99 


>» 


Death from maennia. 


137 


34 


>9 


Moderate 


Recovery. 


148 


42 


99 


Considerable - 


99 


151 


16 


Complete 


Slight 


99 


153 


28 


» 


Considerable - 


Death from relapse. 


156 


13 


>» 


» 


Recovery. 


158 


3 


*> 


Profuse 


99 


161 


9 


Incomplete - 


Considerable - 


>9 


168 


12 


Complete 


Profuse 


a 


170 


17 


Incomulete - 


» 


19 


175 


28 


99 


>» 


9> 


186 


25 


w 


Slight 


19 
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Table A. — continued. 



"FEMALES— coHtmuetL 



No. 


Hoan 
in Collapse. 


Intensity 
of Collapse. 


Amount 
of Purging. 


Besnlt 


187 


32 


Incomplete - 


Profuse 


Recovery. 


196 


46 


Complete 


Considerable - 


99 


— 


12 


Incomplete - 


Slight 


» 


203 


8 


» " 


Moderate 


» 


204 


63 


Extreme 


Profuse 


» 


206 


46 


» 


Slight 


Death from relapse. 


214 


12 


Complete 


» 


Recovery, 


215 


18 


Slight 


Considerable - 


9> 


217 


10 


Extreme 


Moderate 


9> 


221 


24 


» 


Profuse 


>» 


230 


12 


Complete 


Considerable - 


>9 


231 


6 


if 


Profuse 


» 



Table B. 

Table of those Cases in which the Consecutive Fever was either 

WELL MARKED Or SEVERE. 



MALES. 



No. 


Hoars 


Intensity 


Amount 


'RASIlIf 


in Coll^Me. 


of Collapse. 


of Purging. 


llfVBUJl. 


26 


63 


Extreme 


Profuse 


Death. 


36 


31 


» 


Severe 


» 


89 


26 


Considerable - 


Profuse 


Recovery. 


47 


79 


Extreme 


Moderate 


99 


62 


82 


Complete 


Profuse 


99 


63 


50 


» 


» 


99 


69 


72 


» 


» 


99 


70 


72 


Extreme 


» ■ 


99 


74 


48 


Complete 


Moderate 


Death from epilepsy. 


77 


36 


Extreme 


Profuse 


Death from maennia. 


31 


58 


Complete 


Considerable - 


Recovery. 


95 


19 


Incomplete - 


Slight 


Death from epilepsy. 


97 


12 


Complete 


» 


Death. 


112 


68 


99 


Profuse 


Recovery. 


116 


26 


Incomplete - 


Slight 


99 
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Table B. — continued. 



FEMALES. 



No. 


Hours 
in CoUi^ise. 


Intensitr 
of Collapse. 


Amount 
of Purging. 


Betbit 

1 


131 


48(?) 


Complete 


Profuse 


Death. 


133 


30 


Extreme 


» 


RecoTery. 


136 


39 


Complete 


Considerable - 




139 


24 


Extreme 


Profuse 




154 


11 


n * 


Considerable - 




155 


11 


>» 


» 


„ 


169 


60(?) 


Extreme 


Profuse 


1 


173 


50 


Complete 


w 


Death. 


177 


29 


j> 


Moderate 


Recovery. 


181 


72 


Extreme 


Severe 


Death. 


175 


30 


» 


Profuse 


Recovery. 
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No. XIIL 

Aooonnt of Twelve Post-mortem Examinations, made at St. 
Bartholomew's Hospital By 0. W. Callender, Begistrar 
and Demonstrator of Morbid Anatomy at the 



Ko. 



M 



11 



Sex. Age. 



T.N. 
mftle,48. 



— 8. 



E.O. 
female. Id. 



M.H. 

AmMBtSvy 
married. 



J.B. 

ftnMle,tB, 

niMTied. 



W.T. 
male, 94 



IS 



Diacaae. 



M.O. 

ihfnaio,fl8, 
apiitfter. 



W.K. 

male, S7. 



H.A.8. 

fBmale,4l, 

married. 



P.P. 
male,4t. 



CB. 






Date of 
Death. 



Cholsra, collapse, 
16 hours. 



Cholera, ooUapae, 
about 20 hours. 



Cholera, collapse, 
23 hours.. 



Cholera, collapse, 
82 hours. 



Cbokra, collapse, 
44 hours. 



CholeriL collapse, 

gnMlual sinking, 

72 hours. 



CholeriL collapse, 

gradual sinking, 

87 hours. 



Cholera^ collapse, 

partial reaction, 

gradual sinking, 

128 hours. 



Chdera, collapse, 

reaction, 

rapid sinking. 

144 hours. 



Cholera, collapse, 

reaction, 

stupor. 

nwid nnking, 

with dyspnoea, 

IM hours. 



Cholera, collapse, 

reaction, 
gradual sinking, 

IM hours. 



Fsaetkm, 
^atqpor, 

gn!^^SSb^ 



1894. 

Sept. 15, 

4 a.m. 



Sept. 17, 
7.30 p.m. 



Oct. 17, 
lL15a.m. 



Oct. 8. 
7.20 a.m. 



Oct. 8, 
4 p.m. 



Sept. 26. 
9aM)a.m. 



Sept 26, 
lOpjn. 



Sept 28, 
8 p.m. 



Sept 9, 
7 a.m. 



Sept. 12, 
11 



Sept 11, 
2 ajn. 



Sept 15, 
4pjn. 



When 
examined. 



Hours alter 

death, 29. 

Mean temp. 

61*0. 



Hours after 

death, 16i. 

Mean temp. 

63*0. 



Hours after 

death, 23i. 

Mean temp. 

44-0 



Hours after 

death. 28i. 

Mean temp. 

54*4. 



Hours after 

death, 23. 

Mean temp. 

54*4. 



Hours after 

death, 18i 

Mean temp. 

08U 



Hours after 

death, 14. 

Mean temp. 

5SD. 



Hours after 

death, 16. 

Mean temp. 

56-4. 



Hours after 

death, 8. 

Mean temp. 

54*2. 



Hours after 

dciah.25. 

Mean temp. 



Hours after 

death, 13. 

Mean temp. 



Hours after 

death. 19|. 

Mean temp. 

61t. 



Residence, Bishopsgate; in destitute 
circumstances, attacked in common 
with the other inhabitants of the 
house. Health previously gocfd. 



Picked up in the streets. 



Bosidonoe. Milton Street; eircum- 
stances, tgood. Ko one at the time 
afTec-tiHl in her neighbourhood. 
Health previously unaffected. 



Circumstances comfortable. Health 
previously good. 



Circumstances oomfbrtable. Health 
previously good. 



Circumstances good. In perflect health 
before this attack, the night preced- 
ing which he passed in his barge 
opposite the debouchement of the 
Pleet Ditch, near Bhu^kflriars Bridge. 



In good health, and easy 
prior to the attack. 



In indigent circumstances, bmt fipee 
fh>m actual illness. 



In indigent cirrunstanoes ; had been 
ailing for more than a month with 
diarrhcra, and occasional vomiting. 



Brought firom a house where others 
were similarly aifocted ; previously in 
good health. 



In good circumstances; previoualy 
healthy. 



In good drcumatanoes ; prtvioualy 
healthy, but an inmate or a lonatto 
aaylum. 



lifc ^ 
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No. 



8 



6 



8 



9 



10 



XI 



12 



Hett. 



Absent 



Absent 



BurfiBcecool; 

thoracic and 

abdominal 

cavities warm 



Absent 



Absent 



Absent 



Absent 



Absent 



Absent 



Absent 



Absent 



Absent 



General Condition. 



Intef^inient pale, except in the 
dependent parts; flnKers livid, 
shrivelled, contractea upon the 
palms ; body well nourished. 

Bobust ; integument livid - 



Well nourished ; integument 
pale. 



Well nourished ; integument 
pale. 



Emaciated ; integument shrivel- 
led and inelastic ; flnoers livid, 
contracted upon the palms. 

Well * '' nourished ; integument 
covered vrith a dusky mottling; 
fingers contracted ; lips livid. 



Well nourished ; integument 
pale; fingers contracted; lips 
Uvid. 



Well nourished: integiunent 
pale; fingers shrivelled, con- 
tracted. 



Emaciated ; intoguroent pale, 
inelastic, pitting on pressure; 
lingorM shrivelled, contracted 
uiM)n the palms. 

Well nourished; integument 
I>ale ; lips livid ; prepuce and 
glans Tienis of a blacK colour, 
nioiht and fuptid; Angers 
shrivelled, contracted. 



Well nourished ; integument 
mottled about the chest and 
abdomen ; lips livid ; shoulders 
and neck covered with white 
si)ots (caused by a slight eleva- 
tion of the epidermis by puru- 
len*^^ fluid) surrounded by a 
livid congestion ; preptic<» and 
glans penis black, fuctid, ra- 
pidly d»HX)ro|N:sing. 

Much emaciated ; integument 
pale ; lips livid ; prepuce and 
glans tienis black, fuctid; 
lingers livid, shrivelled, con- 
tracted on the palms. 



Muscular 

and other 

Tissues. 



Muscles 

natural; 

adipose tissue 

scanty. 



Muscles dark ; 

adipose tissue 

abundant. 



Muscles 
natural. 



Muscles 

natural; 

adipose tissue 

abundant. 



Muscles 
natural. 



Muscles dark. 



Muscles 

natural ; 

adipose tissue 

abundant. 

Muscles 

natural ; 

adipose tissue 

abundmit. 

Muscles 
natural. 



Muscles 

natural ; 

adipose tissue 

abundant. 



Muscles dark, 

dry, and 

sticky. 



Muscles dark ; 

adipose tissue 

very scanty. 



Syei. 



Sunken in 
their sockets. 



Sunken In 
their sockets. 



Sunken in 
their sockets. 



Sunken in 
their sockets. 



Sunken in 
their sockets. 



Sunken in 
their sockets. 



Sunken in 
their sockets. 



Deeply 

sunken in 

their sockets. 



Sunken in 
their sockets, 
surrounded 
by a dark 
ar(>ola, seve- 
ral layers of 
conica, with 
its coiynnc- 
tional cover- 
ing, absent 
ttvtti both. 

Sunken in 
their sockets, 

and sur- 
roundjHl bv a 
dark areola. 



Sunken in 
their sockets; 
cornea soften- 
ed, oimque, 
easily scraped 
off with the 
hfuidle of the 
knife. 



Rigidity. 



WeUnuffkedin 
the extremi- 
ties and ou the 
leftside of the 
heart. 

Ifarked in the 
lower extremi- 
tios and left 
side of the 
heart. 

Marked in the 
lower extremi- 
ties and left 
side of the 
heart. 

Marked in the 
lower extremi- 
ties and left 
side of the 
heart. 

WeU marked, 
save on the 
right side of 
the heart. 

Well marked, 
save on the 
right side of 
the heart. 

Marked in the 
extremities 
and left; side 
of the heart. 

WeU marked, 
save on the 
right side of 
the heart. 

Strongly mark- 
ed, save on the 
right side of 
heart. 

Marked in the 
lower extremi- 
ties and left 
side of the 
heart. 



Remarkable 
throughout 
the body, with 
the exception 
of the heart, 
which was 
everywhere 
flabby. 



Remarkable 
throughout 
the body, with 
the exception 
of the right 
side of the 
heart. 
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The Skull and its Contents. 



No. 



Hembranea. 



Sinutet. 



Not emnined. 



Not examined. 



Not examined. 



Natural 



Natural 



Natural 



Natural 



8 



Natural 



Venela renuvk- 
abljr free from 
blood. Cho- 
roid plexuaea 
pale. 



Contained small le- 
porated clots. 



Contained many 
»maU, soft, Sep*- 
rated clots. 



Contained small se- 
parated clots. 



Contained dark 
blood with soft 
coloured clots. 



Arteries. 



Yentridei. 



Natural 



Contained small 
parAtcd clots. 



Contained dark 
Aitid blood with 
soft coloured dots. 



10 



11 



Not examined. 



Natural 



12 



AraehooidcMKiQe 
thick, withdear 
UttUI in exoees 
inthesubaradi- 
Doid spaces. 



Contained dark 
Auid blood. 



Contained soft sepa- 
rated clots and 
fluid bkwd. 



Natural 



Natural - 



Occupied by ex- 
tensive athe- 
romatous de- 
posits. 



Natural • 



Natural 



Natural - 



Natural - 



Contained a UUle 
clear fluid. 



Contained a small 
quantity of clear 
fluid. 



Contained a little 
clear fluid. 



Contained a very 
small quantity of 
dear fluid. 



Contained a little 
dear fluid. 



Containc<l a little NatunO. 
clear fluid. 



Brain«fto, 



NaturaL 



NatoraL 



NaturaL 



Natural. 



NaturaL 



Contained dear 
fluid. 



Contained clear fluid 
in 



NaturaL 



NaturaL 
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The Heart and Blood Vessels. 



No. 



Pericardium. 



2 



Contained from 3J to 3ij 
of clear senim. 



Moistened by the usual 
serous fluid; opaque 
and thickened in 
patches over the right 
ventricle anteriorly. 



Surftico slimy. 



« 



Slight opacity and thick- 
ening in patches ; sur- 
face moist; ecchymoses 
about the roots of the 
arteries, and on the 
posterior surface of 
the right ventricle. 

Just moistened by a vis- 
cid fluid ; when smeared 
over the fingers, this 
drew out in fine threads 
on separating them 
firom one another. 

Bnrflfece slimv; opaque, 
and thickened in 
patches on the ante- 
rior surface of the 
right ventricle. 



Contained just enough 
slimy fluid to moisten 
its surface. 



S 



« 



10 



Contained a small quan- 
titv of yellowish fluid 
not particularly viscid. 



Contained about 58s. of 
slimy fluid, not unlike 
ordinary synovia. 



Contained a small quan- 
tity of clear yellowish 
fluid. 



U 



12 



Surface slimy, contained 
about 5 ss. of a viscid 
fluid. 

Surface natural, contain- 
ed a few drops of yel- 
lowish fluid. 



Heart. • 



Blood Tessels. 



Weight. 8 oz. .6 drs. ^ight side 
flaocio, the cavities containing 
soft separated clots; left side 
flrmly contracted, the cavities 
containing a few shreds of flbrine. 

Weight, 8 oz. 8 drs. Eight side 
flaccid, cavities filled with dark- 
coloured clots : left side firmly 
contracted : extensive ecchymo- 
ses beneath the pericarduum, 
covering the right ventricle an- 
teriorly and posteriorly. 

Bight side flaccid, cavities fllled 
with flrm separated clots; left 
side firmly contracted ; extensive 
ecchymoses beneath the peri- 
cardium, covering the right ven- 
tricle posteriori}'. 

Weight, 7 OK. 4 drs. Bight side 
flaccid, cavities occupied: by flrm 
separated clots; left side con- 
tracted. 



Weight. 7 oz. 8 drs. Bight side 
flaccid, cavities filled wtth flrm 
separated clots ; left side firmly 
contracted, cavities contained 
shreds of blood-stained fibrine. 

Weight 8 oz. 3 drs. Bight side 
flaccid; auricle occupied by a 
tough separated clot, which ex- 
tended into and filled the ven- 
tricle along the auricular sur- 
ikoe of the tricuspid ; left side 
flrmly contracted ; numerous ec- 
chymoses bcneatn the pericar- 
dium on the posterior surfsce of 
the right ventricle. 

Weight, 8 02. 2 drs. Bight side 
flaccid, auricle occupied by a 
clot similar to thait m case G ; 
left side firmly contracted, 
an opaque thickened patch of 
pericardium on anterior surface 
of right ventricle ; numerous ec- 
chymoses posteriorly. 

Weight, 7 oz. 6. drs. Bight side 
fiabby, cavities occupied by nu- 
merous firm separated clots ; 
terior wall of right ventricle 
pccially along the track of the 

Weight, 7 oz. Bight side fiaccid, 
cavities filled with dark coagu- 
lated blood ; lelt side firmly con- 
tracted ; endocardium lining the 
auricle, opaque, thick, and rough. 



Teiue cav» full of dark fluid 
blood, in which floated a few 
soft coloured dots. Aorta oc- 
cupied by a flrm flbrinoua 
cosgulum. 

Large venous trunks filled with 
dark thick blood, fluid, or 
forming soft clots. vena 
acygos similarly distended. 
Veins and artmesevu^ed 
as fiu* as the popliteal and 
found natural in appearance. 

Yens cava contained fluid 
blood. Aorta and pulmonary 
artenr oocupied l^ firm sepa- 
n^edolots. 



As above. 



Teme cavte and pulmonary veins 
oocupied by curk fluid blood ; 
aorta and pulmonaiy artezy 
by flrm separated clots. 



Tens cav» full of dark fluid 
blood. Aorta and pulmonan- 
artery occupied bgr tougn. 
separated oosgula. 



Venic cavos occupied by dark 
fluid blood. Aorta and pul- 
monary artery by firm sepa- 
rated clots. Atheromatous 
deposits in all the large arte- 
rial trunks. 



left side flrmly contracted ; pos- 
marked by muiy ecchymoses, es- 
blood vessels. 



Weight, 2 oz. 2 drs. Bight side 
flaccid, cavities contained firm 
separated clots; left side con- 
tracted, cavities coutauied a few 
shreds of fibrine. Endocardium, 
pulmonary artery« and aorta 
blood-stained. 

Weight, 8 oz. 2 drs. Everywhere 
soft and flabby ; right ca\ities 
contained fluid blood and soft 
clots. 

Weight, 9 oz. Bisfht side flaccid, 
cavities contained flrm separated 
clots ; left side contracted, auri- 
cle contained a large firm sepa- 
rated dot. 



The vena cava superior and 
the v(»sels uniting to form it 
were occupied by a continu- 
ous clot or separated fibrine. 
The pulmonary veins oon- 
tainea soft diu'k dots, the 
aorta, pulmonary artery, and 
cava inferior dark fluid blood. 
Arteries atheromatous. 

The vena cava superior con- 
tained blood coagulated and 
separated. The inferior cava, 
the aorta, and pulmonary ar- 
tery contained fluid blood 
with soft clots. 

Veins and arteries contained 
fluid blood. 



Vena cava and aorta fUll of foft 
clots and fluid blood. 



* Weighed empty ; vessels cut short. Valves healthy in eroiy case. 





OokniT.fliddilr.oijdi^iiC, 


Houn. 








Datli. 




I 


Dnk, oowil* Mttitr. K>ft. colauTol ■ 


a 


urterr. utd priuripd mnoui tronki* 












Dwk, lorn «M thMi natun.1 -. oirdiiiug 
Dtrki Ihb fluid tbanulunl; coasul* 


at 


Asibon. 




2St 


Asibon. 














































Oijdlilns ■lowlj J nngulk soft, ooloured j 


















A»»b0Te. 




mod mn lapakir only. 
niud,»lth»Ai»Iou«dco.enl» - - 






11 






J!_ 


N>liindiO(N«itUMiKtn.Ud ■ • - 


m 



The Cafillahies. 



Lamct cone<*t<4 ; punctata nnigattlnn of 
mucQiuni«DbniieDflhe«t«iuch; Liver 
palei kJdittgti nmgHtal. 

Punctata rongntlon ot Ibi< muroai lacm- 

brKiiFof thi> Atfjmacfa : cansHtion iround 
l^^jcr*! palcha; Ucllntp ranKCBtiinior 
lan^liit«itliioiUvFTiialeiUilne)r(P*l& 

Punctai« cnnffntbn of mi 
of the itomiwh. r1«wh " 
Inwieiialr; llicrpali 

BroDcht conjTPsti^d ; mi 
■nuU Intestine Dlnge 

Bronchi confKiitMl; punrtatv ronimtion 
oT the ubklL Liilmtbici irminiiLon or 
inunjui nKmlnno of laiit« InlAtine; 
kldnviapalv. 



■mail, confntioD and eccbfiiUMl* of 
lam. lDt(Htiii» 1 liier pale. 
Trachta and broncbi consnt^l ; kidD«)n 




— -^^.^.^ -f tbo llomach and email In- 
tevtine; kUnrja pale 
LU the rnliitatiiiy and Intntinal tiacta 
or miicoiu mrrabnuie Inleurlr eon- 



t A««Ilj(atM,llk« tbe Onta of pari wine, rlnatcd in t 
ccn alal faiiy of corpiucltii {mlourrdlpackrd tofvthcr bu aa t' 

dronlalloD.— EnmlMd 13 boun after dMfl. 
J Tt» Mood pmcnt in Ibo livrrwia nrntainrd almoat mtlrrlr br 



id prlndrad branclw*, vma Mjsta, 
lood contained In the portal Tdni, 



« hrpatle Tuina, aod w 



ibbf fluid. 

The JlirniacD|M did not rcn-al any pmiliarit; In the condition of the blood, btp Indeed that la 
' * — ' Ibe tCDdeiH9 to adhere ti^her tn liltic pile* cihLliited bj the blood dliki. 



B c i*g mtii4 el 

ttaeamdllntfatli 



of tha anbaeroua tbaiic in 



«, lix,, in Ihe itomacb 9, 10^ 11 



316 



Resfiratort Organs. 



No. 



2 



3 



Fleorae. 



8 



9 



10 



U 



12 



Contained about 3 m. of 
brownish fluid (blood- 
stained) ; surface natural 
to the touch. 



Occupied by old (tough) ad- 
hesions ; costal surfftoes con- 
siderably ecchymosed, the 
seat of the extravasation 
being the subserous tissue. 



Surfkces moistened through a 
scanty viscid secretion. 



Natural, moistened by a little 
fluid. 

SurfM^es just moistened by a 
scanty viscid fluid, costal 
surfaces considerably ccch^- 
moecd posteriorly, especi- 
ally by the side of the ver- 
tebne. 



Occunicd by old (tough) ad- 
hesions ; surfaces, where free, 
just moistened by a viscid 
fluid, costal surfaces much 
eochymosed. 



Right pleuraoccupied by many 
thick layers of dense flbro- 
cellular tissue compr essing 
the lung; left moistened 
by a little slimy fluid. 



Contained yellowish' serum, 
with old adhesions about 
cither apex. 



Surfaces slimy, old adhesions 
about either apex. 



Surfaces slimy • 



Laiynx, Trachea^ Bronchi. 



Surfsces just moistened by a 
viscid fluid. 



Surfaces Just moistened by a 
viscid fluid. 



1 



The mucous surflKie of the 
bronchi slightly reddened. 



Natural in M>pearaace 



The mucous surfiioe of the 
bronchi of a bright red 
colour. 

Natural in appearance 



The mucous membrane lin- 
ing the lanrnx, trachea, 
and bronchi, of a bright 
red colour. 



The mucous membrane lin- 
ing the bronchi slightly 
reddened. 



Natural in appearance. 



Mucous membrane lining 
the trachea of deep rea 
colour, that lining the 
bronchi of a deeper red, 
and swollen. 

Natural in appearance 



Mucous membrane lining 
the bronchi, reddened, 
swollen, covered with 
an abundance of viscid 
mucus. 



Natural in appearuice 



Larynx and trachea natural. 
Brouchi, mucous lininR of 
a deep red colour, swollen, 
covered 'with a copious 
mucopurulent secretion, 
even to the smallest 
branches. 

Aioto.— Bronchial glands na- 
tural in every case. 



Lungi. 



Rather OBdematous in both 
lower lobes. 



Of a briffht red colour; the 
lower lobe on the left ride 
floated deeply in wator, waa 
of a dark red colour, scarcely 
any air issuing ttom its out 
BurlWx. No softening. 



Of a bright red colour in the 
lowerlobes. 



Natural in appearance. 



Pale, containing M>parently 
but littloblood. 



Natural. 



Bight camifled, doaely bound 
down by the false mem- 
branes of the pleura; left 
rather oedematous. 



Slightly oedematous. 



Lungs occupied by a few cre- 
tined tubercles; otherwise 
natural. 



Left lung: lower lobe of a 
deep red colour, solid, soft- 
ened, floating deeply in 
water; upper lobe ceaema- 
tous. Right lung of a deep 
red colour, here and thero 
solid, such portions floating 
deeply ; upi)er lobe natural. 



Emphysematous. 



Left lung : on this side were se- 
veral lobules solid, softened, 
sinking in water, of a greyish 
colour, a dirty purment 
fluid exuding on pressure. 
Around them the pidmo- 
nary tissue was of a natural 
appearance, except where 
pus escaped from the di- 
vided bronchi. The right 
lung resembled the left. 
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Digestive QsaANS, &c. 



Ko. 



PerUoneiun. 



Kaiurml. itsaacmoiften- 
ed bj clear fluid. 



Natunl 



Burfkoe sUmy 



Bnrftuw allmy, where 
coTering the tnuis- 
rerae colon dboo- 
loured in ipots fh>m 
extr»va»tion« of blood. 

SorflMse sticky^ ecchy- 
moeee orer t ne colon 
in aU it* divisions. 

Surfkoe ttidky, nume- 
romeodiymoeos oppo- 
site to the meeentery. 

Natural . • - • 



.Siw>phae:ua. 



Cardiac extremity of a deep 
red colour; mucous fol- 
licles enlaii^ and of a 
milk-white colour. 



Natural 



Natural 



Cardiac extremity of a deep 
red colour. 



9 



Natural • 



Surfkce slimy 



10 



11 



11 



Natural • 



Slight reddeniuf of its 
cardiac extremity. 



Mucous membrane pale - 



Mucous membrane pale 



Mucous membrane pale - 



Natural 



Mucous membrane pale 



Surfkoe sticky; old ad- 
hellions between seve- 
ral of the ooQVolutions. 



Natural - 



Corered as to its mucous 
sttrikoe, with shallow, 
raned ulcers of un- 
certain siae, arranged 
k»gitodinaUT, pene- 
tratinff lo the saomQ- 
oous ttssoe, their edges 
of a bright red ooloiir. 



Stomach. 



Natural; contents, coagulated milk, 
with tenacious mucus. 



Marked irregularly over its muoons 
surflsoe with patdics of punctate oon- 
vestion. Contents thick grumous 
nuid, and a great quantity of gas. 

Contracted: punctate congestion in 
psAohes along the greater curvature. 
Mucous membrane softened. Con« 
tents, grumous greenish black fluid. 

Contracted ; punctate congestion about 
the cardiac extremity, and the great 
culdesac 



NaturaL 



Mucous membrane pale. 



Moderately distended with air and 
tenacious brownish fluid. Mucous 
membrane pale, covered with ten^ 
dous mucus. 

Slightly congested about the greater 
curvature. 



Very much contracted, its mucous sur* 
face thrown into folds, and congested 
about the greater curvature; 0(M1- 
tents, fh>thy tenacious fluid, mhud 
with mucus, and stained of a green- 
ish colour. About the middle of the 
curvature were several apparently 
irregularly shaped ecdu-moscs, flnom 
the size of a millet seed downwards. 
The blood was easily removed, and 
was then seen to be lodged in a 
small excavation of the mucous 
membrane, at the bottom of whidi 
the submucous tissue was exposed, 
a small vascular point occupying the 
centre of the shallow ulcer. 



Mucous membrane pale, thickly covered 
with tenacious mucus of a greenish 
colour. A few ecchymoaed spots were 
sprinkled over the greater curvature. 



Mucous surfkce of a deep red colour, 
with numerous eochymoees towards 
its cardiac extremity. Cavity dis- 
tended with gas ana viscid yellow 
mucus. 



Mucous surfkce of a deep chocolate 
colour, the membrane being soft snd 
easily torn off. Contents, dark 
grumous fluid, mixed with ingasta. 
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Small Intestixb. 



No. 



9 



10 



11 



12 



Contents. 



Gruel-like fluid and 
gas, distending 
thecauaL 



GrueMike fluid; no 
trace of oil, this 
man baring taken 
mucb. aud rc- 
taincasomeofthe 
olenm ricini. 

Grucl-liko fluid, in 
whicb were many 
dark masses, con- 
sisting almost en- 
tirely of blood 
disks. 

Gruel or rice-wiU«r- 
like fluid. 

Thin gruel-like fluid 



Mucous Hombrane. 



Grumous blood- 
stained fluid. 



Thick tenacious 
mucus. 



Greyish tenacious 
mucus. 

Gas, and a brown- 
ishrcd fluid miietl 
with mucus. 



Bile-stained - 



Bilo-staincd tena- 
cious fluid. 



Below, grumous 
blood - 8taine<l 
fluid, distending 
the canal ; bile- 
stained feces 
above. 



Pale soft, easily separated firom 
the subjacent tissue. 



ViUi. 



Pnwiinent, and in 
many parts rajeed 
with the mucous 
membrane from the subjaeent tissue by gas. 
Denuded of epithelium, they contained 
granular and fatty matter, which gave 
them the greyish colour noticed by the 
unaided eye. 



Soft, and affected by post- 
mortem changes. Eveiy- 
whero deeply stained from 
the escape of the colouring 
matter of the blood. 



Of a deep red colour aroimd 
Foyer's patches.* 



Pale, dotted over with opaque 
si>ecks. 

Generally pale, but bore and 
there the seat of slight punc- 
tate congestion. 



Mucous membrane everj-where 
of a deep red colour (espe- 
cially in the lower part of 
the gut siuTOunding Peyer's 
patches), much swollen, and 
quite overlapping the glands. 

Mucous membrane pale, with 
patches of punctate conges- 
tion. 



Mucous membrane j>ale - 



Mucous membrane congested 
in irregularly-seated patches 
with numcroiLs small ecchv- 
mosea, the blood being easily 
washiHl away with water. 
About 3 feet above the com- 
mencement of the jejunum 
several excavations resem- 
bling those in the stomach 
were found on the rugae oppo- 
site to the mesentery. 

Mucous membrane pale, dot- 
ted over with wliite specks. 
Canal contracted, with an 
intus-suseeption 5 feet below 
the duodenum, the tissue 
around it being pallid. 

Mucous membrane of a deep 
red coloiu*, here and there 
ecchy-mosed. 



Mucous membrane in the lower 
third intensely congested, of 
a deep chocolate colour. 
Above, the congestion was less 
marked, but in the duodenum 
it became again intense, with 
slight ecchymoses. 



Opaque and promi- 
nent. 



Glands. 



Pcsyer^sptttdieMBid 
Bolitwy glandB 
greatly entateed, 
of a milk-wnite 
colour,e8peoially 
abooftthe extre- 
mity of th« ile- 
um : oonteirts. » 
fluid ladeu with 
granules and DM^ 



Opaque aud promi- 
nent. 

Prominent, opaque, 
deprived of the 
ei)ithelium, laden 
with nebulous mat' 
ter con»sting of 
granules and »t. 

Of a deep red colour 



Prominent & opiique, 
devoid of epithe- 
lium, with the 
above - mentioned 
granular and fatty 
contents; vessels 
distended with 
blood. 

Xatural - - - 



Natural 



Promiuont, opaque, 
denudedof epithe- 
lium, laden with 
pranular matter 
and fat. 



Natural - 



Congested 



• See before. 



Xatural. 



Natural. 



Pale as contrasted 
with the sur- 
rounding mu- 
cus membrane. 



Natural. 



Natural. 



Natural. 



Natural. 



Solitary glands 
enlarged, of a 
milky- white co- 
lour. 

Natural. 
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Large Intestine, &c. 



No. 



10 



11 



12 



Large Intertine. 



Distended with nncUIike fluid ; mucous 
membmie aoft, pale ; solitary glands 
enlarged, of a milkj white colour. 



Contained a grumous fluid of a greyish 
ootoar s mucous membraue pale ; 
^andsnatunL 



Contents as in the small ; mucous mem- 
hnme pale, with occasional stellate 
oongestloD. 



Contents as in the small intestine; 
mnconi memhrane pale; glands na- 
tunJ. 



.Contents thin gruel-likc fluid; mucous 
membrane natural. 



Contents grumous blood<«tained fluid; 
mucous membrane eonfrcsted ; 8olitar>' 
glands enlarged, and the oriflces of the 
tubuli Horrounding them unusually 
distinct. 



Contents powdery and bile-ntaiiied ; mu- 
cous merobram' of the idfrmoid flexure 
and rectum congvHted with numerous 
ecchymoses ; glands natural. 



Ccmtcnta bile^tained feces 
membrane pale. 



mucous 



Contents red-«taine<l grumous fluid; 
mucous membrane coiiire?<ted almut 
the colon with many small ecchy- 
moses. 



Contents bile-ntained 
membrane natural. 



feces ; mucous 



Distendeil with a reddish grumous 
fluid ; mucous membrane deeply cxm- 

G«tod.and marke<l nloiiir the muscular 
ml op|>oirit(> to tlie attached suHhce 
by numenms NhsUow excavations of 
tiie mucous membnini\ imwular as to 
sliapc. following a longituduial direc- 
tion. 



Contents flatus and bile-stained fisces ; 
mucous membrane congested, cspe- 
dally in the nctmB. 



Mesentery. 



Veins full of dark blood; 
glands natural. 



Glands enlarged, and vascular 
in excess; veins full of dark 
blood. 



Glands enlanred of a pale 
yellow colour. 



Veins full of dark blood; 
glands natural. 



Veins laden with dark fluid 
blood. 



Glands slightly enlarged, pale 
and sodden ; veins full of 
dark fluid blood. 



Laden with a superabundance 
of fat. 



Natural. 



Glands occupied by calcanHms 
dopositM : veins full of dark 
fluid blood. 



Gknds 
veins 
blood. 



slightly enlarged ; 
full of dark fluid 



Veins ftiU of dark fluid blood. 



Glands large, and vascular 
in excess ; veins AUl of dark 
fluid bkxxL 



Absorbents. 



Thoracic daet 
empty; chyle in 
the lacteals. 



Thoracic duct 
empiy. 



Thoracic duct 
empty. 



Thoracic duct 
empty. 



Thoracic duct 
empty. 



Thonu'ic duct 
empty. 



Thoracic duct 
empty; the laie- 
teau contained 
somech7)e> 
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Glands, &c. 



No. 



6 



8 



9 



10 



11 



12 



Liver. 



Weight, 30 ox. 6 dn. ; pale, no 
bile in the ducts. 



Weight, 45 oz. 6drs.; pale and 
sodden; no bile in the ducts, 
and scarcely any blood to be 
pressed Arom its cut surfSMse. 



Weight, 



• • • • 



pale 



Weight, 42 oz. 7 drs.; pale, 
scarcely any blood escaping 
fh>m its cut surfluse. 



Weight. 3802. Gdrs.; pale and 
sodiden ; no bile exuaing f^om 
the ducts on its cut surface. 
Blood in the portal veins dark, 
with small flakes, like wine 
dregs, floating in it. These con- 
sisted of closd^ packed blood 
disks adhering by their edges. 



Weight, 68 OS. Blood flowed 
fjneely fh>m the cut surflM». and 
a little thick bile occupied the 
larger bile ducts. 



Weight, 38 oz; pale, a little 
blood escaping fh)m the hepatic 
vmiis on ilH cut surftu^. 



Weight, 46 oz. 3 drs. ; natural 



Weight, 29 oz. ; pale, the portal 
veins contained a little dark 
fluid blood. 



Weight, 16 oz. 6 drs. ; pale and 
sodden. Hepatic cells laden 
with granular fnX and oil glo- 
bules. 



Weight, 48 oz. ; natural. Portal 
veins laden with dark thick 
blood. 



Weight, 54 oz. idn. ; natural - 



GaU Bladder. 



Weight, with contents, 7 drs.; 
fllled with dark brownish 
bile, easily pressed into the 
duodenum. 



Weight, with contents, loz. 
5dr8. ; filled with dark green 
ropy bile. 



Distended with dark greenish 
bUe. 



Ck>ntracted ; contents 
green-coloured bile. 



thick 



Contained 2 oz. of thick, ropy, 
greenish bile. 



Distended with dark 
bile, deeply staining 
lining membrane. 



ropy 
the 



Contained 2 ozs. of thick 
greenish bile, deeply stiuuiiig 
Its mucous lining. 



Distended, with 
greenish bile. 



tenacious 



Contained 1 oz. 4 drs. of dark 
(not thick) greenish bile, 
which passed readily, on pres- 
sure, into the duodenum. 



Contained rather more than 
1 oz. of thin limpid fluid, 
in which floated numerous 
yellowish flakes. Mucous 
membrane pale. 



Contained 3 oz. of black bile, 
the consistence of pitch, 
deeply staining the mucous 
walls; it however readily 
passed, on pressure, into the 
duodeniun. 



Contained a very small quan- 
tity of thick yellowish bile, 
which passed readily into the 
duodenum. 



Fiaacrcaa. 



(In every case 
the pancreas 
presented a 

natural 
^^pearance.) 






Spleen. 



Weight, 
Soz. edn. 

NaturaL 



Natural. 



Small, firm. 



Weight, 

5oz. Sdra. 

Firm and 

dark. 



Weight, 
40Z. 3dK. 
Firm and 
dark. 



Large, soft. 



Small and 
firm. 



Small and 
firm,of adocp 
red colour. 



Weight. 
Soz. 6 drs. 
Dark, firm. 



Natural. 



NaturaL 



NaturaL 

Weight, 

60S. 4dn. 



o'li 



Ui:]NaRV (»i:ans. fice 



» •**.• 



Xo. 



I 



K' .oy* 



i'.'A' : 



'Jladder. 



left . ».; riirlji. .. .. • .."' 









. ! —lift. .M. 6dn.; 



I" 



I < 



- -w Dfttnrml ; the 
lined thkk urine. 



ijNatnna 



7 1 CHMule on the right side thirk- 
ened, and nnAll cyiitN jm^M^nt in 
the eorticAl l^rrr; left iiAtund ; 
weight— left, 4 OS. Hdn.; right, 
Sos.tdn. 



File 



Left pale; cnpmle adhvent ; ri|cht 
lev paw. with a Maall nrid in iii 
eortieal larar ; weiicht— left, 4(>i. 
f dn. ; right, 4os. 6 dn. 



M Lrfl nalet right lew to; ralimi 
itained UMipiiated urine; 



• 



weight— Mt, SOB.; riglit, loi. 
7dr». 



I M'* • llHrwiac natural 



^«^:ral 




.V:t».'ri' Contrnctoil, ompty, 
Ti *■.'•*>- mueous lining na- 
r:L-»." tural. 



Contractotl. empty, 
niu(v>u!i lining na- 
tural. 



Contracted, empty, 
niui'ous lining lia- 
turul. 



Contracted, empty 



Coutrartetl. empty, 
mucous lining na- 
tural. 



Contracted, emptj*. 
nmcous lining na- 
turaL 



Contracted, empty, 
mucous liniDg na* 
tural. 



Contmrtod^ empty, 
niucnuK lining na- 
tural. 



Contained 3 Ir. of 
clear alkaline 
urine miiTuticopic 
ap)M>arance inllu- 
enccd by decom- 
position. 



Dintended withclcar 
urine : niucouH 
lining natural, mi- 
rrtweopic exami- 
nation influenced 
ai above. 



Contracted, empty, 
nmc«>ua liuliig lut- 
tural. 



Contracted, cmp^, 
mueoua Uning na* 
turaL 



Utcrua, Ac, 



Ovaricft, covered with 
a thick and opaque 
capMule, coutuned 
numvroui Graafflan 
Vf*siclefl ; uterui na- 
tural. 



Ut4>ruH and its ap- 
iwudsgos naturaL 



Uterus and Its ap- 
pendages naturaL 



Uterun and its ap« 
Iiendagcs naturaL 



UteriM natural ; Fal- 
lopian tulws Sttl- 
ruundcd Uv nnme- 
rous Kmall csmta 
containing a clear 
albuminous flukL 



following Schedules are tJi. 
Bpotanit at thesixncnrpst huapitals, .. ~~' 'iiraee' 

ivnd St, Anne's, beginning with tii" . - of the 

result:^ must neceesariiy be only proximo, ' "f^ 

reaaonB,frunithegrcataifficuItyofobt,iiiiin^ \ ' 

the inmatca, a diffipulty which went on iiicreii- 
dateof tho actual outbreak receded. Thiw n,i- . 
unavoidable physical causes, such as the removal In i 
cvciy person qiialiiii>il Id supjily the requisite facts ; i 
doubt of the un^kllfulness of thu iiiiostioncr; in verj 
reluctance of the parties questioned to tell all the truth, ( 
personal intercut »s InniUords leading them to fear any depr^ • i . . 
tho value of their property, or from tho ilko personal int*. • 
tenants leading them to shrink from offending their landlords , 
Listly, from an almost general inability on the part of the residestr i 
attach uny importance to deathij occurring oft' the premises. Thtt 
although latterly we inTariably explmtied in ininuring us to ti 
niunbiT of cases and deaths that our inquiries applied as well to tho< 
of persons who were subsequently removed to hospitals or clBewfaai 
as to those persons who were taken ill and died in the house, we li 
no doubt whatever that in many Instances hospital caftcii, as we ■ 
tenn lliein, escaped our inquiries. 

One of our number {Mr. Ludlow) is also afraid that hia < 
Bchediiles in particular do not sufficiently distiiiguish between * 
clo6el3 and privies with water laid on. 

Datid Fbabbb. 
J. M. LlTDLOW. 
T. HUOHES. 



Htm. — As there u ■□ appnrmt diMrepanr; between the nntnber of dcMht ih«wi | 
the pitii of |iRrt« of Su .I*dim'h mid St AiiD«'>. Soho, uxl tliow fltiiiiiwnMd ia il 
Schi^nla, il U proper to ranemlwr thil the mfarnuition nmiained id tbo Sabei nlu « 
ohtalncd u no ruUcr period, while the plu shews oil the deolhi, iiniMiiw | 
■ul<H>|U('Dt inuiiiri«ii, to have ixiciLrrvd dario^ the cootiaiiviCF of Iha •pidMfe. 4{ 
hrlicTpd that the rrcurd on th« map a u itccuratc u it i> pouiblc (o nuke It.liBt'>« 
|irc|>ared witli the (>rcalc>t on fram the lUttialmr Generml'ii Kctorni, * — ~ 
InquiriM on thi< «|iol, tuh«ei|ueDtly rerified by compariof the mult oTiu^ 
that of inToiigiitiotu mide nndtr the direelioD of the painchisl aathoritk^ 
accompiDyiDg rtpon hn breu priDlcd, Hr. Hanhall bsi lUscovrred, U the Gr 
Office, th« exact potltjon of the p«at BehL It ii delineaiMl on tbi map, aa wcQ < 
where the Connnuwiaiien of Sewm erroneoiul; rcpreseoled it to T 
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\\ 



\ '♦■' 



* 
f A 



: ii 



f 



K I 



VnHenhun 

to IfttMOB MttMkfld* 



le diolerA Mtfent nnned a 
ttujn who diM of dMrien in 
UrUle Lane, and waslied 
ibtbiBsa. 



inaa, ag« 48, hnnbanil of 
lubtrtM; 1 young woman. 



woman, afo iiO, frovml 
loor ; 1 man, ago AS, sent 
obai|iitaI. 



woman, ago St, in back 
dtehen. 



oman aged i3. We emild 
not learn whether bIm had 
recovered. 



nth the maitere, and the 
the wilk of one of them, 
nnd the woman who Durned 
them. 



0B8E&VAT10MS. 



K.n.— A tenrant b mid hj nrighboon to have been tnken away 
ill ; but thta may have been eltner (nm So, 19, Qreat I'nlteney 
Btreet, or 43, SUrer Street, aa it b denied by the inmatM. 



Thc«e boutea were all reported io he drained into the new f«wert. 
and trapiied thmuKhoot. They all ifrmed in a good and 
wholeMme tUte, and there had been no dit«aae in them, exce|»t 
a few caiee of mud diarrhaa (induced by Iright.) 

Men were in the hovM tleanilng ; thebooee had not been dndaed 
into new fewer. 



Could not aeeerlain whether thb hooie was drained into new 
•ewer. 



«, few inquiries were made, as the sise and character of the houses are 

I). FUA^ER. 

J. M. Lui>Low. 



Partictuara as to l^rscms 
attacked. 



Obsebtatioks. 



Tailor and wife, aged on and 
upwards, in front atUe. 
I (Sibman's wifls, aged 90^ Sd 
floor. 



Child oTbricUayer, aged 0, a 
airi (said to hare ealen bad 
frnil la the street). 



825 1 



L Iiiai{_ 



.»?^- ' 



,,„il"I, II. iB 






J. U. IrilM^W, 

TnoB. Hdooxs. 



tWABDOq_ 



U i( Ifc M< IMBlW, Mt UtiN' 



sw 



linn M to PerMns mid 
KooRifl Attacked. 



«rf M of the hoiue, ace '17 ; i 
• rt lUrrSO; hoa»ckrrper cf | 
;i SilTcr Street, age 40, • < 



r. 2d floor, (death said to be ; 
gr exdtement). 



^ 10, a Bcrrant girl 



OfiSERVATIOKg. 



< S3, on 2d floor ; bor,agel.1, 



C floor, middle age ; girl, 
lid* 



botcher, A delicate woman 



and cabman had each ha4l a 
iliarrbun in their faniilitrti, 
catli. 



;ce 4.', in 2d floor ; thr tailor 
(i lioor was Ijring ill (izitcm- 



TbeM houMfl were all in fair eondition, well 8nppliel with water, 
and well kept ; there had heennonjmptom of the dineaae, we were 
told, in any of them beyond a fewea<«es of mild diarriiceavirenenillr 
brought on by anxiety, and hutinj; only a few honm. There had 
iNvn, howoTcr, cne deiuh of a lodger at the hack of No. 12 in 
Camaby ooort. 



Houses irood and well kept. No diaoase or death that we ooaU 
hear of. 



wife of tailor, !n 2d fluor, i 
igcJ. 



■oferiKjr, age 50 (eating bad 



7, 3d floor 



IIou«c4 good and well kept. No dicoase or death that 'we could 
bCAT ut. 



ist side of this street, as their yards, -which arc small, adjoin the backs of the 
there are cetspools (see our rv.'i)ort as to that row), the overflows of which are 

le houses than any of a like description which we have visited. The few 
hing worthy of remark. 

Tnos. HuoHES. 
D. "Eraser, 



I 



82' 



ly, I5(h Sq 
BERWICK I 



I No. of 
yjnmatcs. 



U 



U 



10 



10 

S3 

M 

9 



f aad 



ace; M 



7 






19 




» bMk, 
Illy bote 


18 




tfloor . 


iS 




Mr baek 
am*). 


35 






(5atovt> 

break, 

Iftowdo. 










etlept 



OBSSKTAnOKB. 



Tlie«« hotuat, «p to Ko. SS, art, 
flned at tba bark ; there to a (toM nvaty fcallM i 
aDd H la ooly artoohbliv Ikat tto7 wart M i^Mr 



I 



I KiteliM 

' (IruuiKl 

l*tlloo| 



10 



Kitrhri . , 
(iiMuml Iww I ; 
l.t Hoof (two I 
«i ^ I from I 
" in tha 



» 



Thto !• > 
I bedsai 
I tomei 



8c« ramark* above. 
8ae remarks abore. 



Tka kitebao floor, whara Um 
ftwh. 



Sm remark* above. 



10 






Tlib to a cman oU Imwc mOy tahabiM kf * mm 
worker) and hto wifii ; tlwf vkct it ap aai w«bI 
cooatry oa tke flret alarm oi clioiara !■ tk« Mfikk 
kaTtamea 



■Bta tkc 



AA 



•rtiealanM to Penoni and 
Booms afctaoked. 



9r, Age 80 ; son, am lA,«uistant 
pAwnbraker; buielier'i widow, 
48, lying Ul. 



M tbe eue of the master printer, 
60: he did not lire in the house 
it Camden Town ; a temperate 



. seal engrnTer, age 45, Ist floor 
ten^erate) ; 1 woman, age 90, 
iDor, a shirtmaker, and ddieate 
days). 

ise of diolera was a man, age 
140b tailor.it had lasted lOdays: 
ras cored. The children had 
liarriMHi. 



Ife of the lodging-hoiue keeper, 
iO,oa ground floor; a delicate 
m. 



aker, age 25, in Sd floor front ; 
iperwte man (96 hours ill). 



TiN-er. age 28^, in 2d iloor ; liad 
ded his brother, at 86, who died. 



OsSEBYATIOirS. 



We oonld not get Into thi> hoose ; the master (a butcher) and 
his son, had died there, and nis widow was lying rvry 
dangerously ill. We found, howerer, that it had no ^atttUa- 
tion at the bade, being a comer house, quite shut in by its 
neighbours, and there were two ofEuistre open gratings in the 
street alnMwt opposite to it. 



in, age 50, mother of the green- 
>r at 8S, ground floor, 11 noun 
Ud to bare fallen ill from grief 
lursing.} 



tcr, age 19, 2d floor; getting 
; landlord, ill with cholera for 
s,recoTered. 



This house bad been shut up for some time and had become a 
perfect pest-house ; there is a cesspool auite fall and nnoovered 
in the front area under a priry which has no pan. another 
aiiparrntly under the back yard ; the walls are soaked through. 
Notice to cleanse has, we beliere, been giron by the parish 
atithorities. 




Ko.of 
InmAtcf. ! 



tf and 



N 



12 



14 



13 



18 



10 






13 



IS 



18 



14 



KitcbeM, had a 

Orounj reeoTcr- 

Ut 

2d 

8d 

Kitch^ 
Oroani 

l0t 

Sd 
ad 



Oronni 

lit 

Sd 

Kitehei 
Groon 
lilt 
&1 



Obskbyatioxs. 



1st 
8d 



Kitohtf 
QxtraiM 

Ut 
3d 



Kitcha 
Orotin 
Ut 
Sd 

Kitefaa 
Orouw 

iMt 

3d 
9d 

KitvlMi 

1st 
3d 
Sd 

Kitcfaa 

(froaiM 

Ut 

3d 

ad 

Kitcbo 
Uroan 
1st 
ad 

Kitchtt 
Grooni 
Ut 
ad 

3d 

KItrhfl 
Groom 
1st 
3d 

Graonl 
l0t ^ 

*^ I 
•d 



Illi noMttkahii thai no oaai haaMMd !■ ^*« alntl !■ aaj 
hoom wmSkSlXvA Btnat, WSiflraaai Bvwkk MmTSi 
thb polBt, exeapt tha ooa at Ko. 4>, aad thaai tha faflirt waa 
broofht taitotha hooaa 01 ; oirt oftha haw^a aoitti af Ha5 
StraaLthcniSofa (U^ from Ko. 48 to Ho. Vi beCh todaiivaX 
onlj four hooaaa hara bata iilMlad, MboUlk faMPMp ««• 
mada at all ; tha «haiac«ar tfall It mvA tta mhm ; wgr ara 
old, hut in fair eondlttoa, and occwpted gaaewHy by n tf li w>a 
Moniad to ba waU off. 









BB 



irtleukn as to Penoiw ami 
Boonin attacked. 



. and hi* wife In lut floor. 



n In Sd floor. 



Bd child In 3d floor. 



man. 



I UtdMn (also one death in a 
1 bonae acroM tlw yard). 



w <^f komM had atttmltd uhout 
M in tKt mei{ " 
fifhtr OKU. 



*y ca»f At Ac iieiipiMoMrAouJ, 



* French poUahe r, ace »\ lirinK 
lall room on fnvund Boor acroM 
ard ; wife of niattrp«i nuUter, 
t7, and child, ace 11,3d floor; 
>f widow, age 19, rcciiTering, 
Mr ; youuK woman lying ill. 



Obseryatioxs. 
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XT '^f 



Tbei 



101,: 
* 



II 



Dbtril 



KJteben 
(iitmnd float 
Itt floor 
9d 
3d 



«i 



KitdMD 
I Ground floa 
lat floor 
2d 



tf 



Kitchen 
< Iroand floo 
l«t floor 
Sd 



n 



KiUhan 
Oroond floo 
lit floor 
ad ,. 



KHehen 
(iroondfloo 
Ui floor 



Odskbvatiohs. 



, UoaMi iiCbttildliiff, ab<mi.liair flnUMd. 



and f l*^s. 
ho dj ^*'«'* 

certaf ^'"•'* 

touctf>^^" 
(rou«l 



(|;ipniting in the street, smelling very badly. But fi>r 
th<nnll, it is reiimrkably ^ell kept, and was not o^er- 
oi4H.>cn reported to us ; in some cases the concealment 
urto do more than approximate to the numbers living 
iiiiy, and very many house's are consequently almost 

dc 



CC 



>ni> and Kooms attacked. 



tting well. 



Obseryatioks. 



M, in IH tl'K>r front. 



or. 

oor. a i»tvDUg man. 

Ildulof4lnrrh«a. 



I in hcwpital). 
1 l«ck room. 

I to another liou»«. 



4, iu Iwirk parlour. 

mi attic. 

4ie kitchens had had diarrhaa. 



oor front, ill fi hour*. 
io<ir tMU'k, ill 1 day. 
round fltKir, recovering. 

!ft. 



and died tlicre) - 
If tor iMick, L> day^. 
«t floor back. (3 dajrs. 
oor front,6aay«. 
1 .3d floor. 

Id floor. 

ler 30, 2d floor, 
ered. 



lit in ill, recovcrin^r, his parents died 
vt. 



3d floor back, a strong I«r^on. 



». cholera 2 dwye, con!*ocutivc Jcvrr 



Tbeae hoiua* ware qt Mm same character, no4 so crowdeAas 
ho. IS, oM, but m fair otitr. There had been no disease in 
any of them, unless some eases of diarrhcra, nfhidi were raoo- 
rered. (We find it rery h^rd to obtain iiilbnnatkm as lo 
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-t 



Inhabitants. 



"1 



Ko.1""- 



f. W. CB. 



r— 

I 
\ 

1 
» 
1 

I 

I 



1 
1 
I 

1 

1 
1 

s 

3 
1 



1 
3 

a 
1 

I 
1 



PubH 



Rboel 



Cap I 



SOUTH R( 



Obsbrvations. 



D. FlUBBB. 

Thm. Huobbb. 



I 

-V. 



JKo.of 
- - -V— — 



11 



! 13 



: 2.-. 



14 



AttAck*. 



t, iU uf 

•t the 

Iff loiter. 



nr* ctmid I 
■rlie* kiul ' 
*UaL 



H 
d 



iiut in of 

'rh«i« in 



TH 



3 

Itff 111 of • 
Irhon in 

I 
Km Mi^>- 



I 



\ Hi XYlt out- 

\ of ohoUm.' 

I 



Obscrvations. 



, 



D D 



m. Disease. 



I 

|i M to Desibfl. 



^ yean old, ad 

t« old, 2d floor. 
p old, 8d floor. 

I 

Ijreftn oM, wife of 
U ilept in^Arlour. 
pit in 1st floor. 



PuticaUrt an to Attaokt. 



Some eases' c/ diarrkoea 
cured; particulars not 
discovered. 



No fllneu reported. 



Obskbvations. 



te could gather nothing fVom their statements. Many of the occupants of the 
laying down of the new sewer, particularly a shoemaker on the ground floor of 
(ineffectually) with a piece of oilcloth and stones. 
We heard of very little drunkenness ; no caj« of cholera was traceable to it 



b i^rst day of the outbreak. 



D. Fbaskr. 
Thos. Huohks. 



Ye m the kitchens under ground and close to the privies, where the smells both 
only two have taken place in the kitchens, 'vrhilc seven have taken place in the 
one only on the ground floor. As a rule the occupier of the house lives on the 
•rs ; but the lodgers in the kitchens and the 'Id floors seemed to be much in the 
it better off than the others. There seemed 1o be no very distressing poverty in 
the kitchen of No. 3. 

the above Table, which relates to the houses, we nuist warn the 15oard that the 

at work, others had left temporarily from f<?ar, and the minds of those we saw 

cur information from peri^ons whose friends and relations were scarcely yet 

\i we had to take our chance as to the intelligence of those of the inmates who 



(Signed) D. Fbaser. 

Thos. Hughes. 
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(E-TO-HOUSE VISITATION. 



Monday, llth Septen^r 1854, 
6ILTBB.8TBEET. 





11. Ikhabitakts. 

• 




ComplainU of 
utward NoiMuicet. 


No. of 
Inoiatea. 


Employinenta and 
HaUtf. 


Cholera. 


DiarrhoHk 


CaMt. 


Death*. 


Cawi. 


Di 


t •• •• 


4 


uomveQaiMn 


1 

takMi 

away and 

impit»Tinff. 


■• 


• • 




• •• •• 


• 


•• •• .. 


1 


1 


• • 




• •• •• 


•• •• 


• 

CoftM-hOOM • 


• • 


Xodfa 


-«. . 




DlIr-holM in Cun- 
bridffe Street and 
surer Street. 


• 
6 


Dakar* 


S 


S 


• • 




olly-hoIe eoriicr of 
Silver Street. 


f 


Cook-abof • 


8 
Irecorered 


1 taken 
away. 


. . 




'ormerlj cutrklfe 
factory at baek, but 
not for last mosth. 


• 


SUtkmera • 


4 

• rcroTerM^ 
1 reeoTcr- 


1 


• • 




>rr bad innelle eiiiea 
new tewer. 


IS 

• 


Tofaaecoobl . 

• 


inc. 
3 


1 


■ • 




« • 1 • •• 


8 


rvbUeaa • 


1 


1 


•• 




imeOM firom Mw 
fewer, and nnoke 
firom eartridge Am- 
toryatback. 


lOorU ' 


Batchtr 

« 


.• 


• • 


S 




« • •• •• 

1 


ribs 


rnbBean 


.• 


• • 


1 


M 



-e. 



Obnzaal Rxmamu, *e. 



All flTe Bkpi in Uie attie whllii the penon laj dead, bol 
■flbctwlbyiL 



A nuMi in the house has p-trtietilarly inr T e je d the neichliwriiood, and 
be found that the moitaiity was alwajs Terx great m honiee meing 



gully-holes; likewise a man drank eoptoushr of the Broad Btien 
immp-water at the time he had diarrho a, and he attrihntes his en 
It auirdif ; if he had not done so, he thinks he •hould hare died. 



eon to 



14 and 15 bare been prerkmsly tabnktad, the tripe dresser at Ko. 14 
states that no smells bare been pereeiTed sinee fho bakelionse was 
established neit door ; he inquired all orer London, and affirms that 
no tripe dresser was attacked. 



So deaths westward of Camaby Street. 



8S7 



IHTILATIOII, k0, 

•n. 

itnte of the PrpTn'«««. 



kI. e, wwMfcwiaTly tk« drain 



*• • • • • 

nd. £> wn>nt Iboni dbnUiM; 
pe drauM la aext booM, No. SI. 

f 

I- 

4 

1. • 

f 

u 



Cbolcsa. 

6, Where. 

c. '*^ 'f Htjiin. 

</, \ uiuber ulccping in Rttom at the 

Time of Attack. 
«^ After Death. 



1 eaM. h. If! toor. e, a book- 



.«, 1 eaM 
Dinder. 



DcATiu, te. 



Died ont of the hovaa In 
Knowle« Street . 




ted la boatav meae, fte., 
lower part ef tba houe ; 
whieh Miaee aader hb 
vom a drafai la 



, e, eoiBplaias of bad miene 
need la 
lek 

£5 
la«e. 

it. c, eomiilalMof bad waaUe 



of bad 
«rthe 






I. e, bad mmHi ftwB draiae. 



t 



a, 1 eaee. h^9A floor fVont. r« Broeer's 
will, dt i ileipC in the room. 



a, 1 eaee. ft, l«t floor Anont. r. greea- 
groear*! wife. ii,S slept iu the roocn. 



«,leaK. ft,li floor, r, a bookUwIer'e 
wifc 



a, 1 eara. ft, let floor front, c, a do- 
mcetie. 



Died 



Reeorered . 



Died 



Died at Charittf Creea 
Uo*plt«l. 



nd Uie tabk prepared hj a 



etodent who assisted on the occasion. 



Partical«n 
to Fenons attacked. 



t bat children on the 
rmfawr frtrm whom no 
onnation obtainable ; 
t one person lying ill. 

deceased were children, 
o ot them the lond- 
il's; the whole fkmilj 

four occupying iwo 
ims. and harinx been 

The third was the 
Id of a painter, who 
• alsoiU. 

ior, well conducted. 



ased a porter, sober 
1 healthy ; ronipUined 
imell from clothes be- 
■ging to dead person 
MMite, put out to dry 
the leads ; became 
Tmed ; was tnken ill at 
!f-past 8 a.m., and died 
i-past 1 p.m., 
f. 

y,8caofatailoress. 



Ior; sober. 



•man and two children, 
en to the hospital ; 
et sober people ; tlio 
er a carpenter's ap- 
■uticc, aged 10. 

, bootmaker ; carried 
wurkhouse ; one child 
il, one recovering. 

womnn, landlady, a 
itikard ; one umn^Riioe- 
Ver, K>l>er. Woman 
ink Saturday night, 
i Monday. 

an, a japanncr ; sober. 



otmaker, his wife, and 
I child of 3. Very rc- 
otablc, but poor ; could 
er taste meat. 



tUteren, rery steady. 



, the lanJlnril. 



Obsbrtatioxb. 



The woman attendetl on a man who was ill of cholera In 
Wardour Street; the man took fright, but worked 
himself to death to maintain his family. 
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rml suite of 



_ CVmiplaiDts of 
Outward Kaiaaaccii. 



iiiioa 



lent. 



>nt. Rubbish 
f fiaircase to 
kbtip above ; 
lad linee dis- 
irvkm nut. 



Smell from sink in 
i-oiirt oppoeite. 



Sink at wwt 
c«»urt. 



end nf 



II. Inhabitants. 



No. of 
Inmair*. 



SO 



» 



lU 
15 



SI 



ST. ANN'S TLACE. 



10 



SWAX ALLEY. 



Kni|NOj inent-v asd 
llaliitit. 



Knrelope makers, 
•butrniakerH, brick - 
laTerx, raintrm, &c. 

raSnten, ftc. . 



Itnikler 



MaBflekept . 



School 



Broker 



Iferbalbl 



Vcftoe iho|> . 



Milk p«oylc, oyttcr 
iflleni, *c. , 



llootdoKT 



Chidrra. 


1 


Cams. 


Deaths. 


t'ai«e#. 



(«itie taken 
away). 



3 
1 



No dteMif , iNit Ml old 
dMfram^fiOlinic." 



AInwwt 

eT««7, 

inmam 



(t*kento 
workbottaa) 



No 



I 



SUken 

away. 



NodiieaM. 



KodiMMe. 



ti, by a MwtT through th«^ (Mntn* 
s|MK>ls. Many of ihcni nn* ovi»r- 
1 ill clriukint? is mostly taki ii frum 



the premises, but the habits of many of the inmate«i 

rlasn. It is supgi rted by the FclioolinaMer »t No. 2 

St Ann*8 Placf opens out fhini St Anne's C< 

and probably the latter, wbieh fteems to havo been ♦ 





OBSEBYAnOKS. 




KitvAiioa 

• ** 
and 
■^. ... ttackad. 
No. ofUoo 




1 

(north tide 






Sands, 
(north an 
•ottth fidck 






4 
(south side. 







Pew^is is, that any filth thrown in at the sink, and possibly 
end beingted to be often rery thick, and is indeed visibly impore, 
The drain 

haye any rith water laid on,^nd a closet of its own, have been 
a fortnigbre easily aocountea for by the bad quality of the pump 
by the coithe sink, 
pf the cou J. M. Ludlow. 



1 to 5 (em 
side): C-1 
Itroadwoo 
woitshopi 
fto. ; and ( 
irrit su 
from No. 
rxclasirel* 
Boathwani 

14, ^ years 
(eaAtside.) 



15 
IC 
17 



18 SO ; the one 

. recoTcred, 

or hi hos- 



19, laufchter 8 

^west udc] man not 

liarrhoPA on 

liecame ill 

ening, died 

ing. 



A sower, running into Urower Street, ia carrlad up as far 
as oppoi^tte No. 2. One houM druns hito a dunghole 
in the litne, not emptied since hut whiter. An open 
^u^face drain runs down the upper part of the hme. 



Subles below. 



Stables below. A case tf nerrous ferer from fright. 



Back premises of house in Great Fulteney Street. No 
entrance open In lane. 



The ds been very trifling, and confined to the Silver Street or 
or cistern. 

Thomab Huqhks. 

D. FaABBB. 

J. M, Ludlow. 



341 



ridajfy I5ih September 1854. 

SSTMINSTER.— NOEL STREET, PORTLAND STREET. 



lilts of 

uiajmeea. 



II. Inhabitants. 



Ko. of 



KmplojmcaU and 
IlablU. 



73 workcn. 



• t 



Inom 'nett 
uich »«ema 
ftwiu (h>at 



About SO.: 



Dookbiiia«r . 



Cabinet - inak«r,' 
WMbcnromaii, Ae. 



BootoudMr . 



1 
Choltnu 


Diarrlum 


Cawi. 


Deathf. 


Cawi. 


I> 



5 worker*. 
■S roeoTttriiif 


Sworiura. 


• • 


•• 


•• 


5«Uffhtt 

IMOVOTM. 


•• 


KodliMM. 


1 


1 


• • 



t exclusively 
met appears 
iboth by the 



mniates, and by a penoQ from next door who laid out th4 
of the workthopt. 



PORTLAND STREET. 



'of oflbcU 
I to the tick 
I remored. 

ppUiini of 
bt up bj 
Itboritiee. 

ule No. {I, 
i«iTe when 
n the ea»t 
leUfllkthe 



and Slin b^k 
tenement. 



IS or 14, 
tndr or H work- 
people. 



and I in cuttaft ml 



10 



e^^^^H^^B o ^■'We 



PabUenn.ao. 



Pointer and fkiter, 
fte. 



Tlapfele woriur,'ae. 



Joiner, ae. 



MDkinna«ae. 



• « 


•• 


• • 


1 


foU- 


4 


• 


• * 


• 


.J^ 


*• 


• • 


Mter. 


fl 


•. 


•• 


,"ae. 


fl 


•• 


• • 


•• 


1 


« 


1 


. 


1 


• 


S 

Idjincof 

eeeoodary 
Icrer.: 



Ho 

1 

fl 



Vo 



Ko 

fl 

1 

Ko 

1 
1 



■Uffht. 



•• 



. A publio 
complained 
it from tiie 



cMtward, to that he cannot stand at hk door, and the onhci 
nuisance in its p rcss nt si t na t ion is the more swpiising^ as t 



Partienkn 
> renoof atudud. 



r nMUH, taOw, giren to 
k, and snl^eet to diar- 
-i ; young woman, rerr 
-ouB. kept Mhool, ana 
mueh aianned. 

Ml, 4S, homekeeper 
nieee to landlord. 



» wife with 6 ehil- 
; 8 p«noiu in one 
i.Uon the floor; well 
acted. 



aged 2S; taken iU 
aj morning, died in 
:Tening. 



in, tailoreM 



and woman, aged 40 
30; the man was 
h alarmed (the 
let). 

'« wife, yonng girl, 
-<ldeil^ woman ; »noe- 
er, hu wife, and 2 
Iren ; well conducted. 

6 in one room, or 
m 4 died. Girl on Let 

diedoffVight. 



^rwoman, rery poor : 

it seemB uoubtAil 

thcr Hhe died of ty- 

4, cholera, or a bud 

St. 

ord's mother-in-law, 
I tM) ; tailor and 2 boyu. 



ed woman. 



girl. 



Ei 



Obseryatioxs. 



N.B.— There wai a good deal of ^airtuM in the homo 
sometime before the outbreak. 



ises are respectable, but often in bad condition ; a frequent cause 
•lis to the upper floors. 



in and child, gallery ; 
* died, and wife re- 
■ed, ground floor; cab- 
ilciid,and wife ill, ditto. 



A room orer stablos. 

Stablcfl, warehouses, &c., or backs of houses In enjoining 
streets. 



6 hi one room. 



ter is complained of as very bad, the filth apparently percolating 
- from this source of mfection. 

D. FlUSER« 

J. M. Ludlow. 
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Monday^ 18^ September 1854. 
^ABISH OF ST. JAMES, WESTBTOTSTEB.— BROAD STREET, NORTH SID 



General StMe or 



Complaints of 
Oniward Nuicaaooi. 



fk offiensire in front 
tcben ; otberwiM good. 

I 

dost, which haf hetn 
Ince cleared, »nic!t very 
^Teniive on Friday. 
^t September, and 
berc wan a rery bad 
mell on landing plaee. 

od • . . 



>0. 



yo. 



H ; limo-whited twie« 
M«7oar. 



' 



• • • 



la yard 



A drain from the next 
bouae, maning naxt a 
back room on the 
lAtmnd floor, whidi ra- 
qoirea the eonataat om 
ofchloridBofUme. 



Sink in strMt, trapped 
during chokn wecL 



Sink in street, omioatte 
No. i^ ao aflSennre on 
Moodar, 9Hth Ausuat, 
that windows at Xo. 8 
bad to be cki^d, I'cm- 
pool at Ko. 9, Bentinck 
Htreet, most odbnsirs 
in workshop behind 
Ko. 7; the windows 
sometimes bar* to be 
ekised. Theaam«i«the 
ease with the aarsery 
windows behind No. 9. 

Onny-hole opposite oor- 
aar of roland tknet. 



Comar ireny-boles la 
llraad Street and Fulaad 
Street. 

Very bad nBeUe on 
Satoiday, Id September. 



y eommanieatee with that of a tailor ia Poland 
!^ and b sometintes oflrnftive ; the doaet of a 
lie boose ia Poland Street drains also tkroagh 
yard well, and la often rery oOeasire. 



n. Inhabitants. 



No. of 
Inmates. 



Employments and 
Habits. 






3S 



10 



At No. «, 61b- 
mates; 4i 
workers ia 
all. 



Baker . 



Bakar,*e. . 



I^ibaeeoolst, taOor, te. 



NewireadeTi tec* 



Cholera. 



Cases. 



I>« 



linbospi> 
tal, re- 
eoTeriag 



S. 
1 reeoTcr- 
ing. 



Lodging-JMNiM keeper, I X 
ttc, I Ireeorer- 

tng. 



ArtUkkl tooth-maktr 



U 



Hon thaalO 



Oannnith, tailor, fte. 



Timber 



4. 

of workers 



1 inmate, 
A workers 



lin. 
to 



bat 

iU 



of hi 

ofwc 
Nod 



5 woi 

take 

here 

dieii 

their 
boa 



.*«. 



AbootlO 



^f^ 



MUttner,**. 



ItaUaa 



AitMelal 
ker, fhuae 



•• 



reeoTcfiag 



xJlk 



Odsbbtatiohs. 




D. Frabbb. 
J. M. Ludlow. 



TIm OM«ipi«r of Ko. 15 utatM that diieafe bM followed 
tlie eovne of the new Mwer, bnmi^t witbhi the !■■( 
» months from Tyler 8trt>«t, by ManhaU 8Cx«et, tnto 
BitMd Stooet, thence into Windmill iMreet. 



eti!<i 
ken 



meh 

«llcd 
<ti«d 



The diuTho* eaect reeorved.t dxinking i greei deal of 
pomp water* 



34{i 



ComylAints of 
twwd KniMDMs. 



urlls from itreet . 



from CambrUm 
rtt, throuffh whi^ 
kUo|M tent down. 



h 



opposite in 



ill in New StreH ; 
nsed M conrt- i 

I 



n. Inhabitahts. 



No. of 
Inmatcf. 



Emplormentt and 
HabHs. 



19 



U'or 90 



M 



IS 



11 



19 



Tailor, *«. 



Haberdasher, fte. 



Tailors, Ac. 



Uym and cleaner, &e. 



Carpmters and bnOd* 
ens*e. 

Carpentan and baSIA' 
ers,fte. 



Brewery 



Waterdosei maker. 



Trimminf seBcr, fte. 



tiroeer, ttt. • 



I'heesemonser, fte. . 



Cholerm. 


DIarriMm. 


Cases. 


Deaths. 


Cases. 


De 



(Stakento 
hoapitid.) 



(man Ur- 

ins OQ 

premises.) 



5 
(I in 
Pital.) 



(1 •way.) 



5 

(Sin hoi 

pteL) 



S 



s 

6 



> Kodlse 


Me,chulera( 
empk 


NTdiaivbaa; 
qred. 


reeoTerod. 


1 


• • 


S 


S 


• • 


8 


1 


• • 


S 


1 


1 









oth extremities 
It is supplied, 
abitnnts drink 
he south side, 
sances will be 
II, (4 deaths). 



That at Nos. 8 and 9 fVom the cesspool behhid Na 9, Benti 
looked. The exemption from disease of Nos. 1, 2, 13, 21, . 
equally be remarked. 

Great difBcoltj was experienced at seTeral hoosct in ohti 
dttioo of reporting an alleged neglect by one of the medical £ 
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•a, died in hospital 



The landkMd, owner and occupier ol Ko. S, will do nothing 
for the premises. 



*fr1ected by the laodlord, and the cesspool ondcrneath it makes 
he occupiers are afraid to take any steps themseWes which 
rities taking the matter in hand, and compelling the owners 
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How often 
emptied. 
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Choleim. 



Gbxebal State of Buildixos. 
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bad flmm 4 to 5 in the uKHm- 
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obtUced to ckMO their win- 
dowt: abo during the luni- 
mcr tn«r werv ollcn obliged 
to shut the $kap door in the 

Wltnfm«loc« not like to sprak 
of nubanrea for frar of dia- 
pka^ing the landkntL 



When the wind is westward 
it blows the notsome ■mcll 
fWim the alaughter-houae 
upon these premises. Thb 
witness has the same com- 
plaint as the previous one as 
to the dung t the sour brew- 
ing is saifl fay the workmen 
to come so thick a« to be 
capable of cutting. 
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staiuahter-house in fh>nt of 
the bouse. 
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Two former 
died ; the 3d 
recovenxL 



Shirt maker 
died at Mid- 
dlesex Hos- 
pital ; all the 
lour children 
died. 

The man died; 
tlie servant 
died at Mid- 
dlesoz Hos- 
pital ; the 
charwoman 
died St the 
Free Hospi- 
tal. 
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Died 



Tied. 



Recovered 



A fbmale iMid 
diarrhoea. 



Recovered. 



A little boy on 
2d floor. 



Bootmaker and 
his wife had 
duurhoea. 



A woman on 2d 

floor. 



A Ia«ttmaker had 
diarrlKJua. 



An old woman, 
1st floor front, 
had diarrha'o. 



Bcoovcrcd. 



Both recovered. 



Recovered. 



Recovered. 



Died therefrom. 
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